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Edward J. Stolic, class of '48 


speaks from experience when he says... 


“With U.S. Steel, my future holds interest, 
challenge and reward.” 


From his graduation in 1948 with a 
B.S. degree in Mechanical Engineer 
ing, until November of that year, 
Edward Stolic worked as an operat 
ing trainee in the Irvin Works of 
United States Steel. Following his 
discharge from the Army in 1950, 
he returned to work at U.S. Steel. In 
just 18 months, Mr. Stolic reached a 
management position as Engineer 
Lubrication. 

By mid-year 1953, Mr. Stolic was 
promoted to Foreman-Instrument 
Repair and Sub-Station. In a recent 
interview he said: “Opportunities 
for rapid advancement are almost 
limitless in U.S. Steel.” At 27, Mr. 
Stolic is supervising a force of 30 
men in mechanical and electrical 
tests as well as instrument repair and 
maintenance of gas generators, com 


AMERICAN BRIDGE 


OiL WELL SUPPLY TENNESSEE COAL & IRON 


pressors and water purification units. 
He feels that, “The engineer finds 
many places to apply the knowledge 
he garnered in school.”’ The men un- 
der Edward Stolic are called on to 
trouble shoot in any part of the mill. 
This calls for a wide variety of tal- 
ents and leads Mr. Stolic to say: 
“The steel industry has expanded 
greatly, and with it the need for good 
men, 


If you are interested in a challeng- 
ing and rewarding career with United 
States Steel, and feel you are quali- 
fied, further information is available 
from your college placement direc- 
tor. Or, we will gladly send you our 
informative booklet, “Paths of Op- 
portunity.” Just write to United 
States Steel Corporation, Personnel 
Division, Room 1622, 525 William 
Penn Place, Pittsburgh 30, Pa. 


SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program 
presented every other week by United States Steel. Consult 
your local newspaper for time and station, 


AMERICAN STEEL & WIRE and CYCLONE FENCE 
UNITED STATES STEEL PRODUCTS 


UNITED STATES STEEL 


COLUMBIA-GENEVA STEEL 
UNITED STATES STEEL SUPPLY 


CONSOLIDATED WESTERN STEEL 
Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 


GERRARD STEEL STRAPPING . . NATIONAL TUBE 


UNITED STATES STEEL HOMES, INC. * UNION SUPPLY COMPANY * UNITED STATES STEEL EXPORT COMPANY * UNIVERSAL ATLAS CEMENT COMPANY 6-02 





no matter how many offers you've had 


THE FACTS HAVEN’T CHANGED 


It still takes good money, security, inter- 
esting work and good working conditions 
to make a man happy in his job. You 


needn't settle for less. 


AIRCRAFT 
ENGINEERING 


Like the F-100 SUPER SABRE 


Contact: Les Stevenson 
Engineering Personnel Office 
Department 56Col 
North American Aviation 
LOS ANGELES 45, CALIFORNIA 


r 


ROCKETDYNE 


A Division of North American Aviation, Inc. 
Large, liquid propellant engines 
Contact: Mr. Grant Baldwin 
Rocketdyne Engineering Personnel 
Department 596Col 
6634 Canoga Avenue 
CANOGA PARK, CALIFORNIA 


We'd like to tell you our five different versions 
of the story: airplanes ( Air Force and Navy), 
missiles, peaceful atomic energy, rocket 


engines, and electronics. 


NAVY AIRCRAFT 
ENGINEERING 


Like the FJ-4 FURY JET 


Contact: Mr. J. H. Papin 
Engineering Personnel Office 
Department 56Col 
North American Aviation 
COLUMBUS 16, OHIO 


ATOMICS 
INTERNATIONAL 


A Division of North American Aviation, Inc. 


Nuclear reactors for power, 
industry, medicine and research. 


Contact: Mr. G. W. Newton 
Personnel Office Department Col 
21600 Vanowen Street 
CANOGA PARK, CALIFORNIA 


N 
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MISSILE 
ENGINEERING 


Like the SM-64 NAVAHO 


Contact: Mr. R. L. Cunningham 


Missile Engineering Personnel 
Office Department 91 -20Col 


North American Aviation 
DOWNEY, CALIFORNIA 


A 


AUTONETICS 


A Division of North American Aviation, Inc 
Guidance, Fire and flight control 
( missiles and aircraft) 
Contact; Mr. D. S. Grant 
Autonetics Engineering Personnel 
Office Department 991 -20Col 
P.O. Box AN 
BELLFLOWER, CALIPORNIA 


Aerodynamicists 

Thermody namicists 

Dynamicists 

Stress Engineers 

Structural Test Engrs. 

Flight Test Engineers 

Electrical & Electronic 
Engineers 

Power Plant Engineers 

Research & Development 
Engineers 

Weights Engineers 

Environmental Test Engrs. 

Instrumentation Engineers 


Fire Control Systems Engrs. 


Flight Control Systems 
Engineers 


Computer Application Engrs. 
Automatic Controls Engrs. 
Inertial Instrument 
Development Engineers 
Preliminary Analysis & 
Design Engineers 
Systems Engineers 
Armament Engineers 
Servomechanism Engineers 
Weight Control Engineers 
Aero-Thermodynamicists 
Aeroelasticity Engrs. 
Mechanical Engineers 
Structures Engineers 
Controls Engineers 
Rubber Compounding Engrs. 


Civil Engineers 

Design & Development Engrs. 

Test Engineers 

Equipment Design Engrs. 

Engine Systems Engrs. 

Reliability Engineers 

Standards Engineers 

Hydraulic, Pneumatic & 
Servo Engineers 

Mechanical, Structural & 
Electrical Designers 

Wind Tunnel Model Designers 
& Builders 

Physicists 

Chemists 

Metallurgists 


Computer Specialists 
Electro-Mechanical 
Designers 
Electronic Component 
Evaluators 
Electronics Research 
Specialists 
Computer Programmers 
Electronic Engineering 
Writers 
Mathematicians 
Electronics Technicians 
Specifications Engrs. 
Engineering Drawing 
Checkers 
Air Frame Designers 


NORTH AMERICAN AVIATION, INC. 4: 
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If youre still on the fence— 


pe" THE BENEFIT of the young engineer who is 
puzzling over his future —hasn’t yet decided 
on a job—we'd like to mention some facts about 


General Motors. 


GM gives young engineers a great chance to follow 
their natural bent—because GM makes a wide variety 
of products including cars, trucks, Diesel engines, 
Prop-Jet aircraft engines, road-building machines, 


home appliances, military equipment. 


GM gives young engineers an opportunity to work 
with small, friendly groups of more experienced men, 
in a choice of locations. For GM_ is decentralized 
into 34 manufacturing divisions with 122 plants in 
67 U.S. cities. 

At GM, the young engineer finds prestige, security, 
the support of vast technical resources, including the 
research facilities of a multimillion-dollar ‘echnical 
Center. 

He is encouraged in his professional growth through 
training programs, publication of reports, material 
incentives, and assignment of additional responsibil- 


ities as rapidly as he is able to handle them. 


Fact is, the way things are going now, 40% of GM 
executive posts will be filled by men with engineering 


backgrounds. 


Think you can take the measure of a job with 
the world’s largest and most successful industrial 
company —dedicated to producing ‘‘more and better 
things for more people’’? 

Then your very next step is a chat with your Place- 
ment Officer. Or else, write us directly—the sooner, 


the better. 


GM Positions Now Available 
in These Fields: 


ELECTRICAL ENGINEERING 
METALLURGICAL ENGINEERING 
CHEMICAL ENGINEERING 
AERONAUTICAL ENGINEERING 
MECHANICAL ENGINEERING 
INDUSTRIAL ENGINEERING 


GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 





Herschel Loomis asks: 





What are my 
chances for 


advancement in 








a large company 


like Du Pont? 


Hegsche!i H. Loomis, Jr., will receive his B.S. degree in electrical 
engineering from Cornell University June 1957. Herschel is a member 
of the freshman and varsity rifle teams, an associate member of Octa- 
gon, a dramatic group, and belongs to Theta Chi Fraternity. Like 
many other students, he’s making employment plans early. 


Peter Meshkoff answers: 





y 
Peter J. Meshkoff joined Du Pont at the Jackson y our question is a natural one, Herschel—one we hear 
Laboratory in 1941, after obtaining a B.S.Ch.E. from 


quite often. Du Pont is unquestionably a large company 
the University of Detroit and an M.S. from the Uni- 


versity of Michigan. He has had a wide range of Du Pont 
experience, from chemist in the Dye Works to chief 
supervisor and works engineer at several plants, with 
many opportunities to observe Du Pont personnel 
policies. Today Pete Meshkoff is works engineer at 
Du Pont’s new Film Plant at Circleville, Ohio. 





WANT TO KNOW MORE about thé 
opportunities for growth touched on by 
Pete Meshkoff? Send for a free copy of 
“The Du Pont Company and the College 
Graduate,” which discusses many of the 
employment policies and activities of 
DuPont indetail. Writeto E.1.du Pont de 
Nemours & Co. (Ine.), 2521 Nemours 


Building, Wilmington 98, Delaware. 








RE6.y.s par orf 
BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 


WATCH “DU PONT CAVALCADE THEATER” ON TY 


in total number of employees and in all its operations. 
But, actually, Du Pont is made up of ten independent 
departments, almost as if it were ten companies under 
one management. And it is a fundamental policy at 


Du Pont to promote from within and on merit only. 


That produces many opportunities for new men, but 
in addition there are proportionately more promotions 
at Du Pont each year—by reason of expansion and re- 
tirement—than you would find in most smaller com- 
panies. I say “proportionately more” because Du Pont 
has grown at an average rate of seven per cent a year for 
the past 153 years—a record that few companies can 
match. 


And Du Pont is still growing rapidly. Take your field, 
electrical engineering. A host of novel and challenging 
problems have to be faced, both in new construction and 
in maintenance. There are plants to design with features 
that have never been applied before; there are new 
equipment-control problems to work out, and new engi 
neering processes to pioneer, So, to answer your question 
in a word, Herschel, I'd say your chances of promotion 


on merit are extremely good at Du Pont! 





which do you want? 


Money or the moon? 

It was reaching for the moon which resulted in the 
development at Martin of one of the most dynamic 
engineering team operations in the whole new world 
of flight systems development. 

Most of the people on that team are young and 
moving ahead fast. Do you know what's happening 
today at Martin...and what tomorrow may hold for 
you here in the fields of aircraft, missiles, rocketry, 
nuclear power and space vehicle development? 

Contact your placement officer or J. M. Hollyday, 


The Martin Company, Baltimore 3, Maryland. 
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Editorial - 








Engineers & Activities: 


The value of ‘‘Project to Greece’’ 


The role of student activities in 
building a balanced, complete indi- 
vidual is a significant part of Cor- 
nell life. No student can gain the 
full potential of college education 
through studies alone. The cultiva- 
tion of some particular talent, the 
development of a working sense of 
teamwork, and the creative Satis- 
faction of contributing construc- 
tively to the University community 
must be an intrinsic part of the 
formative college years. This need 
for growth beyond course material 
is of prime importance to the engi- 
neer. 

The rigid curriculum presented 
to engineering students offers littl 
chance for development in the vital 
areas of personal awareness and so- 
cial responsibility. There is no ques- 
tion that the phenomenal rate of 
change in science and engineering 
development requires comprehen- 
sive and thorough grounding in 
basic and applied technical courses 
The engineering student of today 
must of necessity master his colleg 
courses if he is to become an effec- 
tive leader in his profession in the 
future. 

But the world of technology in 
which today’s engineering students 
seek to assume a useful place will 
offer an even greater challenge be- 
cause engineers will be needed as 
leaders in every area of society. 
Management, government, labor, 
and community, will rely on the 
perception and initiative of techni- 
cally trained people to solve more 
problems and to mold more actively 
the economic and social progress of 
our nation. Thus the engineering 
student must strive to develop abil- 
ities beyond the discipline of his 
professional knowledge. He must 
use to their fullest advantage the 
opportunities for such development 
offered by worthwhile extracurricu- 
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lar activities 

“Project to Greece” sponsored by 
Cornell United Religious Work, 1s 
an excellent and distinctive exam 
ple of an activity that can broaden 
a student’s awareness of the needs 
and aspirations of his fellow men 
The project is a mission from Cor- 
nell University to the American 
Farm School in Thessalonika, 
Greece, during the coming summer 
months. Its purpose is the construc- 
tion of a conference center-dormi 
tory for the school. Thirty-two Cor- 
nell students will cooperate with 
students from Europe and the Mid 
dle East to erect the building, using 
tools and plans provided by the 
Farm School. The efforts of the 
participating students will signif 
cantly contribute to the school’s 
effectiveness in providing four year 
agricultural training for young men 
who will ultimately be leaders in 
the rural communities of Greece 

Chairman of the Project to 
Greece is Alfred Mitchell, ME ’56 
Al Mitchell’s work reflects a con- 
cern for devlopment of the total 
self and for learning teamwork on 
an international basis. This experi 
ence will be of lasting value to him 
48 a practicing engineer and to each 
student in the group that travels to 
Greece this summer 

The Cornett ENGINEER wishes 
every success to Project to Greece 
We hope that more such opportun- 
ities for students to gain a working 
knowledge of human relations will 
be undertaken in the future. Above 
all, we encourage engineering stu- 
dents to participate in such activ- 
ities to the fullest possible extent, 
in order that they may develop a 
balance of leadership abilities that 
gives meaning and purpose to thei 
technical training. 


R.G.B 
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with DENISON 
hydraulic 
equipment 


Here's how Denison hydraulic engineers 
have solved a complex job of compact- 
ing tablets from powdered chemicals. 

Hoppers feed powder to a Denison 
Shuttle Feed Accessory that loads a 
multiple-cavity die. Two rapid, preci- 
sion pressure controlled strokes of the 
Multipress@ ram compact the powder 
into tablets. 

52 tablets are compacted with every 
ram cycle ... up to 40,000 tablets an 
hour. The entire operation is automatic. 
Results are uniform, cost is low. 

Problems like these are being solved 
for industry by Denison engineers 
using modern developments in hydrau- 
lics. The opportunities for men skilled 
in hydraulics are rewarding and are 
growing rapidly. Why not learn how 
you can build a sounder future with 
hydraulics. Write 


THE 


DEMISOM ENGINEERING COMPANY 
1218 Dublin Road + Columbus 16, Onie 


A Subsidiary of American Brake Shoe Co. 


DENISON 


drOll ica 


HYDRAULIC PRESSES - PUMPS - MOTORS « CONTROLS 
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“A new era is beginning... 


“As I review the progress in aeronautics within so short a span, and marvel 
at the complex aircraft of today, I call it an achievement little short of miraculous. 


“Today, electronically-guided planes take off and land without human touch. 
Lethal sky missiles seek and destroy invisible targets with uncanny precision. And still other 
fantastic achievements in both man-controlled and pilotless flight are now in the offing. 


“When men go to the moon and planets, electronically-controlled skycraft will take them 
there. Aviation maps will be studded with stars as well as with cities. New developments 

in aeronautics will go on and on. Success opportunities and careers will continue to develop 
for ambitious young men in this exciting field where a new era is beginning’’* 


LEE De FOREST 


Appropriately qualified to speak for aeronautics and 
other fields in which his own scientific achievements 
play an important part, Dr. Lee de Forest gives help- 
ful counsel to young graduates headed for successful, 
rewarding careers. 

His expression, “a new era is beginning,’ has parti- 
cular significance at Northrop, world leader in the 
design, development and production of all-weather 
and pilotless aircraft. 

At Northrop, permanent positions are available that 
offer full play for individual talent and ambition. Here 
the graduate engineer will find interesting assign- 
ments for which he is best fitted. Surroundings are 
attractive, co-workers congenial, opportunities for 
advancement unceasing, the compensation good. 


For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi- 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorne, California. 


A\ NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*A statement by 
Dr. Lee de Forest, 
pioneer in radio, 
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SMOG : Los Angeles and Your Community 


by 


It took many years before we be- 
gan to realize that our natural re- 
sources are limited. Now everyone 
knows that the minerals we take 
for granted are coming from an ever 
\ithough we 


natural resources 


dwindling supply. 
realize that our 
can eventually be exhausted, we 
seldom put the air we breathe 
into the category of a natural re- 
source. Air is something everyone 
takes for granted, yet recent condi- 
tions in many parts of the world 
lead us to question the idea of ai 
being something that can never be 
used up. The Los Angeles smog 
problem, which has been in_ the 
headlines quite often, has led many 
scientists to investigate our limited 
supply of air. 

Smog is not the problem of Los 
Angeles alone. As long ago as 1257, 
“coal smoke” was known to plague 
England. In fact, laws were insti- 
tuted in England as early as 1273 
to control the flow of contaminating 
materials into the air. Indeed, smog 
has been a perennial problem in 
England and is known to cost the 
country as least fifty million pounds 
per year, to say nothing of the loss 
of life indirectly caused by smog 
conditions. 

When we think of smog in Eu- 
rope, we think of 
England, but many other countries 
suffer from smog problems. In Bel- 
gium in December of 1930, a five 
day “fog” caused untold suffering 
to hundreds of people. In Poza 
Rica, on November 24, 


1950, twenty-two people died as a 


automatically 


Mexico, 


result of atmospheric pollution in 
that refining town. [he list of areas 
afflicted seriously by smog ts long 
and includes many Canadian cities 
as well as cities in our country 

The problem in Los Angeles, al- 
though the result of some rather 
must be re- 


unusual conditions, 





Activity of four pollutants in Los 
Angeles Basin are recorded on graph 
paper shown in one of the many ma- 
chines being developed to measure air 
pollution. 
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ALAN $8. ROSENTHAL, EE ‘60 


garded as something that could 
happen to our own town or city 
under a given set of circumstances 
Los Angeles’ actions toward the 
elimination of smog show the pre- 
ventative measures many of our 
own towns should take and some of 
the measures that can be taken to 
alleviate any smog conditions that 


may already exist. 


Conditions Contributing to Smog 

All industrial cities are subject, 
to some extent, to man-made pol- 
lution of the atmosphere. Los An- 
geles and its environs, however, 
have special and peculiar problems 
Los Angeles County is the largest 
heavily industrialized, semi-tropical 
area in the world. Its population 
has more than doubled since 1939, 
and industry has expanded from 
approximately 1,500 establishments 
with processes capable of emitting 
air contaminants to some 12,000 
such establishments in 1954 

l opographical and meteorolog 
ical conditions aggravate the effects 
of the pollution produced by this 
population and this industry in the 
Los Angeles Basin. High mountain 
ranges hold the polluted air in on 
the north and northeast. Prevailing 
winds during most of the year are 
westerly or southwesterly during 
the day 


velocity 


time. The average wind 
is less than six miles per 
hour. Even this small breeze dwin 
dles to almost nothing in the later 
part of the day. 
The absence of winds to carry 
away pollutants plus the frequent 
presence of temperature inversions 
make the Los Angeles area a per 
fect region for smog to accumulate 
[ emperature inversions occur whe n 
a layer of cold air is trapped be- 
neath a layer of warm air. When 
this inversion layer descends over 
Los Angeles to a height of less than 
1000 feet, the 34,000 tons of garbage 
that are belched into the Los An 
geles skies cannot be carried away 
The logical thing to do in order 


to rid the city of smog would seem 


to be to remove the inversion layer 
The removal of the layer would be 
no easy feat. It was found that, in 
order to clean the air by the crea 
tion of artificial wind movements 
or by breaking the layer, the total 
Hoover Dam 
days would be required 


power produced by 
for 3! 
Such 


ay ailable. 


power was, of course, not 

The second possibility for the re 
moval of smog was the elimination 
of the source \t hirst, the com- 
munity tried to control the wastes 
produced by its many refineries. It 
was soon discovered that the indis 
elimination of wastes 


would not be the answer. In facet, 


criminate 


with the refinery wastes eliminated, 
smog continued to increase. Inves- 
tigators soon realized that it would 
be necessary to analyze the tons of 
garbage that poured into the sky 
Once 


the components of the smog were 


to discover its components 
determined, their relative concen- 


trations would have to be investi 


gated, 


Composition of Smog 
Dusts, fumes, smoke, peroxides, 
acids, sulfur 


aldehydes, organi 


dioxide, oxides of nitrogen, and 
certain hydrocarbons are the prin- 
cipal ingredients of the polluted air 
Dusts, fumes, and smoke are signifi 
because they reduce 


cant greatly 


visibility. Many of these particles 
are usually so small that they re 
main suspended in the air for long 
periods of time. All of the sources 
that discharge these small particles 
visibility 


contribute to the poor 


which accompanies smog 
When 


with 


sulfur dioxide combines 


oxygen, sulfur trioxide 1s 


formed. It has been determined 
that sulfuric acid mist, formed from 
sulfur trioxide and moisture in the 
air, 1s responsible for about one 
third of the total reduction in visi 
bility. 

Aldehydes in smog have led re- 
searchers to a very interesting dis- 
covery. [hese aldehydes, which have 


been suspected of contributing to 


9 








A high efficiency centrifugal collector used to collect dust from flour mills. 


eye irritation, have been detected 
in air in concentrations of 0.4 of a 
part in a million parts of air. Sur 
prisingly, Los Angeles County can 
account for only 0.1 part per mil- 
lion This leads one to the conclu- 
sion that approximately 0.3. part 
per million of aldehydes are formed 
by complex reactions in the aur 
reactions that could occur in any 
town! 

Organic acids exist in the air as 
aerosols and vapors. They are re 
sponsible in part for reduced visi- 
bility and may contribute to eye 
irritation, As in the case with the 
amount of lower aldehydes found 
in the air, the amount of organic 
acids directly traceable to sources 
sufficient 
quantity measured in the air, Thus 


is not to produce the 


some organic acids are formed in 
the atmosphere. Organic peroxides 
are also present. Their origin ts 
likewise to be found in the inter- 
reactions of certain pollutants in 
the aur, 

The aldehydes, organic acids, and 
organic peroxides are part of the 
products which are formed when 


10 


certain hydrocarbon vapors, such as 
gasoline vapor, are oxidized in the 
presence of sunlight. Experiments 
have demonstrated that these prod- 
ucts of oxidation produce damage 
to vegetation. Eye irritation and 
odors similar to those experienced 
on days of intense smog are also 
experienced when small concentra- 
tions of unsaturated hydrocarbons 
are oxidized in a test chamber. The 
reaction is aided by oxides of nitro- 
gen in concentrations present in the 
atmosphere. [he unsaturated hy- 
desig- 


drocarbons, therefore, are 


nated as contaminants. 


The Harmful Effects of Smog 
Offensive odors that contribute 
to local nuisances can generally be 
found in the vicinity of industrial 
establishments processing fertilizers, 
meat, fish, rubber, soap, paint, and 
varnish. Certain chemicals and pe- 
troleum products may also be offen- 
Smoke, 
fumes, and dusts, while adding to 


sive to a neighborhood, 
the smog by reducing visibility, can 
also be classified as nuisance prob- 


lems when the material settles on 





nearby property. Of importance in 
this particular field is the damage 
to property and the _ inherent 
nuisances associated with the burn- 
ing of rubbish in obsolete type in- 
cinerators and in the open. 
Knowing the 
smog, researchers were faced with 
the extremely difficult task of de- 


components — of 


termining the specific effects of each 
component. Nine new instruments 
have been developed for the spe- 
cific purpose of analyzing the pol- 
lution in air. One of the most ad- 
vanced of these instruments is a 
“four-in-one” measuring device 
This instrument measures the con- 
centration of four pollutants—oxi- 
nitric 


dants, oxidant 


oxide, and nitrogen dioxide. This 


precursors, 


instrument records the amounts of 
pollutants in the atmosphere on a 
single roll of graph paper, allowing 
scientists to make side-by-side com- 
parisons which otherwise would be 
extremely difficult and time con- 
suming. The “four-in-one” measur- 
ing imstrument combined three sep- 
arate devices which had been in- 
troduced in the battle against smog 
during the previous year. 

Another instrument which inves- 
tigators recently developed is an 
ozone radiometer. This is a photo- 
electric device that measures the 
amount of ozone in the air at any 
given time. The instrument, operat- 
ing automatically around the clock, 
consists of a projector shooting ul- 
traviolet rays across a short space 
to a receiver. Because ozone ab- 
sorbs ultraviolet rays, scientists can 
determine how much ozone there is 
in the air by measuring how much 
ultraviolet light is removed as it 
travels from projector to receiver. 
Since ozone is one of the most im- 
portant constituents of smog, the 
information this machine makes 
available is extremely valuable. 

Another 
that has been developed is one for 


important instrument 
measuring the concentration of car- 
bon monoxide in the air. Several 
such instruments had already been 
on the market, but they could only 
record very large concentrations. 
The scientists’ job was, therefore, 
to produce a model with stepped 
up sensitivity. This was accom- 
plished by the addition of pressure 
cells which now make it possible to 
tell from any 
tion of carbon monoxide in the ait 


unusual concentra- 
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whether a high proportion of the 
pollution in the air over a given 
area is from motor vehicles 

\ hydrocarbon recorder is an- 
other vitally needed instrument in 
the critical search for all sources of 
smog, since hydrocarbons are sus 
pected members of the chemical 
conspiracy in the sky which pro- 
duces eye irritation and plant dam- 
age, and since the amount of hy- 
Angeles air 1s 
Scren- 


drocarbons in Los 
still an unknown quantity 
tists have succeeded in building a 
laboratory model of just such a 
device, and they are now in the 
process of testing it. This instru 
ment, the first of its kind, will be 
capable of measuring and recording 
the concentrations of hydrocarbons 
which escape during the manufac 
ture and use of gasoline and other 
main 


petroleum products [he 


problem now facing investigators 
working on this instrument is th: 
development of an economical and 
efficient method of turning out a 
usable field model 

This combination of seven auto- 
matic instruments has been used in 
the battle against invisible gases 
in smog. An eighth instrument has 
been developed to determine the 
type of particle matter that is pomnyg 
into the all and, on some days, 
causing reduced — visibility This 
eighth instrument is now undergo- 
ing laboratory tests. Once it is in 
operation and investigators are able 
to find out what sizes of partic ulate 
matter are in the air on a smoggy 


day, they can attempt, in the labo 


Dr. Lewis Rogers, Air Pollution Foundation Chemist, adjusts a new instrument built 
to continously measure and record hybrocarbons in the air 


ratory, to subject the varius size 
proups to chemical analysis and 
thereby begin to trace ther origin 

Ihe ninth instrument brought 
into smog Investigation 1s expected 
tO answer many questions about 
which © still 


This ce . 


vice IS a spec tally construc ted acro 


the inversion layer 
plagues smog rest archers 
meteorograph weighing only one 
pound, which can be attached to 
small captive balloons to probe the 
atmosphere at various levels and 
bring back continuous readings on 
temperature, air pressure, and rela 
tive humidity 


Counteracting the Smog 
In developing these methods to 
research workers 


analyze smog, 


have come a long way in their bat- 


tle against ar pollutants. Unfortu 
nately they still have much more 
work to do before the smog prob 
lem can really be alleviated. In 
deed, the Los \ngeles Air Pollution 
Foundation has frequently warned 
that the smog menace will have to 
yet worse before it can begin to 


pet better Ihe second phase ol 
the researchers’ job has been the 
development of instruments to 
counteract the smog mnstruments 
that can actually take the contam 
inated air and purify tt 

\mong the devices used for this 
purpose is a centrifugal separator 
[his instrument ts widely used to 
collect dust The machine pulls the 
contaminated air into a= cylinder 


and revolves it at high speeds caus 


(Continued on page 4) 


< 
Single stage electrical precipitator used to collect iron exides from three electric steel furnaces with controls off. Kight hand photo 


shows one unit with controls on 
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THE CHANGING ASPECTS OF SALES 


ENGINEERING 


by ROSCOE H. 


It has been felt over a consider- 
able period of years by those not 
directly concerned that Sales Engi- 
neering is a sort of “stepchild” of 


Many 


whose activities are limited mostly 


the engineering profession. 


to research or design functions have 
felt this way, and the ordinary en- 
gineering curriculum with its em- 
phasis on the technical has tended 
to stimulate such views 

It is unfortunate, perhaps, that 
until recent years no serious effort 
has been made to protect the term 
“Engineer,” and to restrict its use 
to those properly qualified to carry 
it. Thus we have a variety of more 
or less skilled artisans who have 


by 


been allowed to refer to themselves 
as engineers, and many commercial 
travelers who seek additional dig- 
nity by wrongfully attaching to 
themselves a professional title. It is 
not these of whom I speak, but 
rather of the trained engineer whose 
technical ability, skills and concen- 
trated effort are applied to the fur- 
thering of increased knowledge, bet- 
ter methods, and wider distribution 


of the fruits of industry. The 


thoughts which I express apply gen- 
erally to the capital goods indus- 
tries, and with especial emphasis 
to the machine tool field. It is in 
term 


these industries that the 
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“Sales Engineer” first came to be 
used. 

Sales Engineering is the firing 
line of engineering activity. As the 
Infantry, though supported by Ar- 
tillery, Air and other branch and 
service forces, has been described 
as the “Queen of Battle,” so can 
Sales Engineering be described in 
the technical field. 

Being perfectly 
storm of protest such a statement 


aware of the 


will arouse from a dozen quarters 
let us reflect for a moment. The De- 
sign Engineer can justifiably say 
that without the product of his skill 
there would be nothing to sell. The 
Industrial equally 
well emphasize the importance of 
methods, 


Engineer can 


proper manufacturing 
plant layout and so on in bringing 
a product to the point of sale. 
Without the Production Engineer, 
materials, manufacturing, and as- 
sembly could hardly be coordinated 
to a point where the goods pro- 
duced would reach the market at 
an economic cost. 

Sales Engineering, on the other 
hand, must combine most of the 
abilities of these three men with a 
thorough knowledge of engineering 
economics, market anaylsis, and cost 
control. The Sales Engineer, in 
other must be 
That versatility is enhanced by his 
continuous immersion in other peo- 


words, versatile 


ple’s problems. He spends more 
time in other people’s plants than in 
his own. His advice is sought (and 
respected) in dozens of different 
fields. He may, on occasion, spend 
time and effort in persuading one of 
his customers that another method 
and/or type of machine is more 
suitable for a given job than his 
own if he believes such to be the 
case. His interest lies not in sell 
ing, but in advising, in recommend- 
ing; in short, in providing an Engi- 
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neering service 

He is a true specialist in the ex- 
ercise of good engineering judgment 
in the best interests of his custom- 
ers. For, while he must naturally 
never lose sight of his own com- 
pany’s interests, in the final en- 
lightened analysis his company’s 
and his customers’ best interests us 


ually prove to be identical 


Limits on Sales Engineering 

lhe scope of Sales Engineering in 
the Machine Tool Industry is al- 
most limitless; particularly in view 
of the current trend toward auto- 
mation and the “totally engineered” 
plant. Time was, and not so long 
ago, that a production engineer in 
a manufacturing plant operated 
pretty much on his own. He was 
given a part to produce tO a speci- 
fied tolerance at a given rate. He 
would then organize his planning 
by calling in representatives of the 
suppliers of primary operation ma- 
chines such as lathes, screw ma- 
chines, drill presses or W hat not. In 
successive groups he would call in 
suppliers of increasingly specialized 
equipment until he got to the pre- 
cision finishing operations. His work 
consisted largely in evaluating and 
integrating the competing and often 
divergent recommendations of a 
number of individual specialists. He 
knew when to contact the materials 
handling people and could visualize 
the setup on parts inspection. He 
usually had to dec ide upon methods, 
to lay out successive operations in 
detail and to design jigs, fixtures, 
and tooling. He fathered the job in 
all its aspects 

Voday, the procedure 1S changing 
[he only question to the suppliers 
is, “Who is competent to take on 
the job?; “Who’ll stretch his imag 
ination enough to visualize the en 


‘Who'll take an opera- 


tions not normally associated with 


tire line?”’: 


the operation of his basic equip- 
“Who'll see that the ma- 
and the 


ment ?”: 


terials handling people 
gauge manufacturers can tie in with 


the setup?” 


Requirements of a Sales Engineer 
What kind of 


can handle such 


a Sales engineer 
a project? Cer 
tainly not the man who sells from a 
catalogue, although he may have 
one in his brief case. Not just the 


SO ial type who knows how to ordet 
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Application Engineering starts with the customer's part and print. Here engineers 









study a customer's problem first hand before recommending and proposing the equip- 
ment which will best suit the exact requirements in the field 


an expense account dinner, al- 
though he must be cordial and hos 
pitable without superficial show 
Certainly not the man who is so 
stultihed in accepted engineering 
procedure that he can’t recognize a 
good new idea 

Certainly this man must be com 
municative. He must be facile in 
the accurate inter« hange and trans 
mission of thoughts and informa 
tion. He must be able to make an 
economic analysis to determine the 
wisdom or otherwise of a proposed 
method of attack 


to meet on equal terms and to talk 


He must be able 


the language of all levels of operat 
ing people, from presidents to ma 
chine operators All of these things 
are requisite to the successful Sales 
Kngineer. His is the field of contact 
He is in a sense the catalyst whi h, 
when brought into contact with two 
reactive situations representing a 
need and a source of supply, makes 
the reaction take place 
loo tough a goal? 

Possibly so, if the attitude of 
many engineering students and re 

cent graduates is an indication. Too 
many of our young engineers tend 
to skirt the real problem and avoid 


the sales arena under the mistaken 


impression that other avenues of 
activity more nearly represent 
“Pure Engineering,” and that the 


commercial aspects ol the field 


carry a certain materialistic stigma 


[hat this is not true and that the 
orderly mind and logical approach 
of the trained engineer can be as 
useful to mankind in the broad area 
embraced by Sales Engineering can 
by the 


be exemplified increasing 


numbers of engineers we find in 
administrative, executive and man 
agement positions 

Customer contact brings out the 
best a man can offer. It involves, 
even requires, a degres ot versatil 
ity, presence and all-around knowl 
edge of his field which is far above 
that required of a man (even one 
of equal technical proficiency ) who 


behind al 


d drawing hoard, or ina 


can sequester himself 
desk or 
rese arch laboratory 

The development of one’s abil 
ities in this held can be by far the 
most rewarding in the satisfaction 
of a job well-planned and accom 
plished It combines the teamwork 
of one s pre up with d high degre ol 
individual independent effort for it: 
most successful and effective con 
clusion It is perhaps for these rea 


sons that the Sales engineering 


held often brings higher material 
rewards to its successful exponents 
1 by personal attributes described 


above do have a definite (and re 
ognized ) market value 

Sales kngineering well merits the 
serious consideration of all who in 
tend to embark upon an engineet 


ing career 
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“One open door after another” 


“When I joined the telephone company,” says 
Walter D. Walker, B.E.E., University of Minnesota, 
61, “I felt | could go in any direction. And that’s 
the way it has been, 

“For the first six months I was given on-the-job 
training in the fundamentals of the telephone busi- 
ness—how lines are put up and equipment installed. 
Learning those fundamentals has paid off for me. 

“Then I had the opportunity to go to the Bell 
Laboratories in New Jersey. I worked on memory 
crystals —ferro-electric crystals—for use in digital 
computers. I learned how important research is 
to the telephone business. 

“After two years [ came back to Minnesota, to 
St. Cloud, to work in the District Plant Engineer’s 


Wally Walker's career is with Northwestern Bell Telephone 
Company. Many interesting career opportunities exist in other 


Bell Telephone Companies, Bell Telephone Laboratories, West- 


Office. There | made field studies of proposed con- 
struction projects and drew up plans to guide the 
construction crews. This combination of inside 
and outside work gave me invaluable experience. 

“In July, 1955, I came to Minneapolis as an 
Engineer in the Exchange Plant Extension Engi- 
neer’s Office. We do forecasting—not of the weather. 
but of future service needs. Using estimates of 
growth and economic studies, we make our plans 
for the years ahead. We figure out where and when 
new facilities will be needed to meet future growth. 

“All this has been preparing me for a real future. 
You see, the telephone company is expanding by 
leaps and bounds. That’s why it offers a young 
man so many open doors.” 


cy aE L 


ern Electric and Sandia Corporation. Your placement officer 


has more information regarding Bell System companies. 


Bell Telephone System 
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MILLION IDEAS 


Bendix ELECTRO-SPAN provides telemeter control 


of industrial operations from hundreds of miles away 


Important storage reservoirs for water, 
crude oil, gas, brine and other liquids 
are located in many remote and isolated 
sections of this country. In the past it 
has required crews of men stationed at 
these points to keep a constant check 
on volumes and to and 
valves to balance supply and demand 
The work is lonely, expensive to main- 
tain, and sometimes dangerous 

Now Bendix ELECTRO-SPAN, made by 
Pacific Division of Bendix Aviation 
Corporation in North Hollywood, Cali 
fornia, can take over the entire job. It's 
a completely automatic, remote meas 
uring and control system that takes 
measurements in oil storage tanks 
controls flow in water systems, com 
pletely operates unattended power and 


open close 


MAY, 1956 


weather observation stations —all from 
a central location. Liquid level, flow 
temperature, electrical quantities, pres 
sure or shaft types of 
information which ELECTRO-SPAN de 
livers immediately 

The system 
enabling the operator to control pumps, 
valves, motors and circuit breakers at 
remote locations. It can be used over 
any communication link such as tele 
phone or telegraph radio or 
microwave 

ELECTRO-SPAN is just another of the 
million Bendix ideas to be converted 
into a_ vital 
industry 
products like this that talented engi 
neers find a job with Bendix a challeng 


position are 


also acts in reverse, 


lines 


product for American 


It is because of exciting, new 


ing and stimulating experience. Then, 
too, they know that Bendix combines 
the opportunities of a large corporation 
with the advantages of amall, autono 
mous divisions where skill and in 
genuity are never overlooked. No 
matter what part of the country you 
prefer, Bendix deserves your attention 
when you plan your engineering future 
See your placement director or send for 
the brochure “‘Bendix and Your 
Future” 


“end” 


AVIATION CORPORATION 
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Radiochemical Research at Cornell 


by ROBERT T 


Man has learned to release and 
control the energy bound up in the 
atomic nucleus. A stupendous 
amount of manpower, brainpower, 
and resources have been poured 
into the scientific research program 
which taught us how to unlock the 
atom’s energy. It is only natural 
that such a large scale research 
program should have important off- 
shoots leading to advances in other 
branches of science. One of the most 
important of these scientific by- 
products of the atomic energy pro 
gram is the availability of radio- 
active tracers in great variety and 
large quantity. 

Radioactivity occurs naturally in 
the world around us; the most 
familiar examples are radium and 
uranium. Indeed, if there had been 
no natural radioactivity for physi 
cists to study, the atom bomb 
would still be far in the future 


tiweveee@ 


eve 8 


However, radioactive substances 
did not become important research 
tools outside the field of nuclear 
physics until the physicists learned 
to produce artificial radioactivity. 
Today, using cyclotrons, synchro- 
trons, and a host of other impres- 
sive “-trons,” as well as atom 
piles, they are able to make a mul- 
titude of artificially radioactive 
substances, or “isotopes,” many of 
which are useful as tracers 

When these radioactive tracers 
began to be available in large quan- 
tities a few years ago, they were 
hailed as an important tool for bio- 
chemical research; since then, they 
have achieved this and much more 
Tracers have practically revolution- 
ized biochemistry and have become 
useful experimental tools in practi- 
cally every branch of the natural 
and biological sciences. A new sci- 
ence, known as radiochemistry, has 





Professor Diamond inserting a radioactive sample vial into the scintillation counter. 

The associated electronic circuitry on either side include amplifiers and scalers to 

record the radioactivity. The lead bricks surrounding the counter eliminate spurious 
counts from cosmic rays, 
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arisen, encompassing both the us« 
of chemistry for processing radio- 
active substances and tracers, and 
the applications of tracers to chem- 
ical research. 


Research at Cornell 


Professor R. M. Diamond of the 
Cornell Chemistry Department is 
carrying out reseach in the field of 
radiochemistry. He is using radio- 
active tracers as a means of investi- 
gating the chemical phenomena of 
ion exchange resins, solvent extrac- 
tion of metallic tons, and complex 
ion formation. At present the op- 
eration of these processes 1s not 
well understood, partly because 
there has not been enough experi- 
mental data upon which adequate 
theories could be based. Professor 
Diamond is gathering needed data 
and hopes to formulate theories to 
explain these processes more com- 
pletely. 

This research is purely scientific, 
aimed only at a better understand- 
ing of the laws of nature as they 
operate in chemistry. On the other 
hand, the results of the research 
may be of great industrial impor- 
tance, both for chemical engineer- 
ing and for radiochemistry itself 
Solvent extraction and ion ex- 
change are important industrial 
processes; they are also, in fact, 
vital analytical tools of the re- 
search chemist. For example, sol 
vent extraction is being used on a 
very large scale by petroleum re- 
fineries for dewaxing gasoline. R« 
search is being carried out in the 
Cornell Chemical 
School and elsewhere on other in- 


ngineering 


dustrial uses of solvent extraction, 
which is considered a promising but 
still relatively undeveloped process 
lon exchange resins are perhaps 
best known for water softening and 
in the refining of sugar, but they 


THE CORNELL ENGINEER 











are being used for a multitude of 
difficult the 
chemical industry. A more complete 
understanding of the mechanism of 
there- 


separation jobs in 


these two processes would 
fore be of practical importance to 
chemical engineers 

Some of the 


vital applications of ton exchange 


more unusual but 


and solvent extraction are in radio- 


chemistry, where they are impor- 


the 
and purification of fuels for atomic 


tant in chemical preparation 
reactors, and for the preparation of 
fact, Pro- 


the 


radioactive tracers. In 
Diamond 


processes which he is investigating, 


fessor uses one ot 
solvent extraction, for the prepara- 


tion of radioactive tracers for use 


in his experiments, 
Radioactive Tracers 


One of the 


pects of his research project is the 


most interesting as- 
use of radioae tive tracers, In ordet 
to understand how and why tracers 
are used, we must review the mean- 
ing of “radioactive isotopes.” 

It is common knowledge that all 
made up of the 


called 


ments,” and that each element con- 


matter 1s basi 


chemical substances “ele- 


sists of identical atoms which al 
ways have the same “Atomic Num- 
ber.” That is, all the atoms of a 
particular element have the same 
number of positively charged pro 
tons in their nuclei, and an equal 
number of negatively charged elec- 
trons in the space surrounding the 


Lhe 


and therefore 


nuclet number of electrons, 


Atomic Number, 


determine the chemical behavior of 


the 


a particular element so that all the 
element behave the 
The “Atomic 
an atom, however, is 


atoms of an 
same chemically 
Weight” of 
determined not only by the num 


electrons and but 
the 


contains 


ber of protons 


also by number of 


which it 


neutrons 
Neutrons are 
electrically neutral particles in the 
contribute — only 
the 
Ihe atoms of an element can, and 
different 


in mass because the 


nucleus which 


weight, not charge, to atom 
do, occur in “isotopes,” 
which differ 
nucle: contain different numbers of 
neutrons. [The element oxygen, for 
example, is found not only as the 
most common tsotope with Atomic 


Weight 
topes whose Atomic Weights are 17 


16, but also with the iso- 
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TRANSPARENT 
WINDOW 


IMPULSES TO 
————<BE AMPLIFIER 


AND SCALER 


Schematic drawing of scintillation counter used to detect gamma-rays from radioactive 
tracer 


and 18. Therefore, the oxygen nucle: 
are made of 8 protons, and 8, 9, and 
10 neutrons respectively for the 
three isotopes. 

ach element has many isotopes, 
but only a few are stable; the rest 
are unstable “radioactive isotopes,” 
which will decay suddenly and 
spontaneously into more stable con 
figurations. This decay occurs when 
the 


one or more elementary particles, 


atom ejects from its nucleus 
such as an electron, a positron, o1 
a combination of protons and neu- 
trons known as an “alpha particle.” 
In addition, the decay process is us- 
ually accompanied by the emission 
of a high energy burst of electro- 
known as a 


magnetic radiation 


“oamma ray.” 


Radioactive “Half Life” 

Samples of radioactive material 
which are large enough to be of 
a chemist usually 


interest to con- 


tain as many as 10°° atoms or more 


dec ay 


individual radioactive atoms 
at a random instant, but the 
radioactivity of the entire collection 
of atoms decreases with time ac 
cording to a simple statistical law, 
at a rate which 1s specified by the 


‘half life.” [he half life is a 


interval such that of the atoms of 


time 


the isotope which were present at 
the beginning only half will remain 
at the end of the 
will have dec ayed radioactive ly into 


I ati h 


characte istic 


interval; the rest 


radioac tive 
half 
between 10 

bor 


(written C'*), a 


another element 
has its 


life, which 


isotope 
may be 
seconds and 10'* years exam 
ple, Carbon 14 
radioactive isotope of carbon with 
the 


has a half life of 5568 years, and de 


fourteen neutrons in nucleus, 


cays into the element nitrogen by 


converting a neutron into a proton 


which it keeps and an electron 
See Fig. | for a 
of this 
a thimble-full of 


the 


which it eyects 


S¢ hemati picture process 
If one starts with 
C1 5568 
thimble will be only half full, sinec 
the other half of the C 


hav e 


atoms, years later 
‘ atoms will 


decayed into nitrogen and 
passed off as a gas. Similarly, dus 
ing the next 5568 years, half of the 
remaining C'* atoms will decay, 
leaving the thimble only one-quar 
ter full, and so on 

Radioactive imBotopes Can be used 
as tracers because the particles and 
emitted 


be de 


tected and counted with proper in 


gamma rays which = ar 


when the atoms decay can 
struments [he uranium prospector 


carries such an instrument, often a 
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Geiger counter, which he uses to 


detect the gamma rays which ura- 


nium and other radioactive ele- 


ments occurring with it emit as 


decay. A 


of an element, as explained above, 


they radioactive Isotope 


behaves in exactly the same way 


chemically as the normal isotope, 
minute 


detected 


but its presence, even in 
concentrations, can be 
with a Geiger counter the same 
way that the 
finds his lode. The 


then said to be “tagged.” Many of 


uranium prospec tor 


tracer atoms are 


the uses of radioactive tracers for 
fall into 


classes: tagging specific atoms and 


experimentation two 
measuring concentration 

Tagged atoms, for example, can 
be substituted for specific atoms in 
complicated organic compounds, so 
that the progress of these atoms can 
be followed with a Geiger counter 


through chemical and biological 


processes. For example, a physiol- 
ogist can give an animal food which 
radioactive carbon 


contains some 


atoms substituted for normal Car- 
bon atoms; the radioactive carbon 


will be used for the animal’s lif 
processes just like any other carbon 
By measuring the radioactivity 
later, the scientist can determine 
where in the body the tagged car- 
Many 


have 


bon atoms were deposited 


wonderful research projects 
been done, and will be done, using 
tagged atoms, particularly in the 
helds of 


and 


chemistry, biochemistry, 


medicine, For example, much 
has been learned recently about the 
and of 


structure of protoplasm 


cholorphyll and of the chemical re 
Most of 


results obtained by the use 


actions of photosynthesis 
these 
could not 


of radioactive tracers 


have been obtained any other way 


Measuring Concentrations 
With Tracers 


Professor Diamond is — using 


tracers not to tag particular atoms, 
but simply to measure the concen 
tration of particular chemicals in 
solution. Quantitative chemistry, 
which is very highly developed, has 
methods which could be used to 
separate these chemicals from the 
determine thei 


solutions and to 


abundance. These gravimetric, ot 


weighing, methods are slow and 
tedious, however, and would take 


years to perform the experiments 
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which can be done in a week using 


tracers. In addition, tracers are 


much more sensitive than other 
methods, allowing the convenient 
measurement of concentrations 
over a much wider range than was 
previously possible. 

Some of the atoms of the sub 
stance whose concentration is to be 
measured are replaced by atoms of 
same 


a radioactive isotope of the 


element. The substance containing 
the tracer will behave the same way 
in the chemical processes being in- 
vestigated, but its chemical concen- 
tration can be determined simply 
by measuring the radioactivity of 
known quantities of the solutions 
The radioactivity is measured by 
counting the radioactive particles 
or gamma rays which a sample 
emits in a known time, by 


of a Geiger or scintillation countet 


means 
Professor Diamond is interested 
only in the relative concentration ol 
the tracer in several samples; this 
is very much simpler to determine 


The 


the concentrations in the 


than absolute concentration 
ratio of 
samples to be measured is simply 
the ratio of the number of particles 
or gamma which they emit 
during equal time intervals. The 


detec ted and 


rays 


particles can be 


counted with a Geiger counter, 
while for gamma rays a scintillation 
In this 


is much more satisfactory 


counter is more convenient 
work it 
to count the gamma rays than the 
particles, since the particles are 


very easily absorbed by interven- 
ing matter before they are detected, 
while gamma rays are much more 


penetrating. 
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The scintillation counter which 
Professor Diamond 


cially prepared: crystal of sodium 


uses iS a spe- 
iodide encased in a protective alu- 


minum shell, as shown schemati- 
cally in Fig. 2. There is a well in 
the top of the erystal in which can 
be placed little vials containing the 
samples whose radioactivity is to 
be measured. Since the crystal 1s 
relatively large and dense, there 1s 
a good probability that it will ab- 
sorb most of the gamma rays from 
the radioactive tracer in the sam- 
ple. kach absorbed 
causes a tiny speck of visible light 
term 


gamma ray 


in’ the crystal; hence the 


“ 


scintillation.” The crystal is ce- 
mented onto the face of a sensitive 
photoelectric cell which “sees” the 
specks of light and produces corre- 
sponding electrical impulses. ‘These 
impulses, each corresponding to the 
decay of a radioactive tracer atom, 
are amplified and counted by elec- 
tronic circuits. Thus, all that is nec- 
essary to measure the radioactivity 
of a sample is to set the vial into 
the counter well, zero the instru- 
ment, and start it counting. At the 
end of a precise time interval, the 
counter is turned off, and the num- 
ber of gamma rays counted may be 
read on the neon lights of the in 
strument. In this way, the relative 
concentration of many samples may 
be determined in a few hours. Thus, 
tracers are not indis- 
Diamond's 


radioactive 

Professor 

much 
more 


pensible for 
work, but they are 
and 


faster, 
more convenient, sensi- 
tive than traditional 


methods. 


gravimetric 


(Continued on page 48) 
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i ype city, the largest single indus- 


try in Worcester, Mass. and the 


world capital of the abrasives industry, 1s 
a big bustling community of thousands of 
skilled workers. 

Itis still growing Yet one thing 1S Cer- 
tain. Norton City will never be too big for 
the men and women who compose it 
never so large that they will feel lost 
among so many others. 

Because the Norton success story 18 
made up of countle 5S individual SUCCESS 
stories, in which opportunity for all is 


the ever-present theme. 


Your Own Success Story 

can have no more favorable or congenial 
background than you'll find at Norton 
City. For Norton, as the largest manufac- 
turer of abrasives and related products, 
serves not only every manufac turing 
field but supplies materials for the great, 
modern deve lopme nts of nude lear sciIcnce 
and jet and rocket propulsion, 

That is one reason why your oppor- 
unlimited at 


tunities are prac tically 
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Norton with training, facilities and 
surroundings planned to give all possible 


encouragement to indy idual progress. 


Engineering At Norton 
offers many inviting opportunities 
part ularly in the med has al, « he rie al, 
ceramic and industrial fields. Research 
and development offer constant chal- 
lenges to Norton scientists, and this 
company’s long record of “firsts” in tech- 
nical advancement 1s proof of how suc- 
cessfully the s¢ challe nges have been met, 

Other attractive openings here are in 
technical sales, finance and administra- 
tion. In planning your own future 
techni al, business ora combination of 
the two you will do well to consider 
the established leadership and = far- 
ranging scope of the Norton world-wide 


organizauion. 


Let’s Get Acquainted 
The vew illustrated brochure “ Your 
Future With Norton” tells you a good 
deal about Norton City. It describes the 


products made there and what they're 
used for. It charts the Norton organiza- 
tion on the world map. But best of all, it 


gives you an insight 


into the lives of [ Pa ae 
Norton folks, at | es 
work and at play 
Write for your free 
copy to Director of 
Personnel, Norton | 


Company, Worcester l 


6, Massachusetts, 


WNORTONF 


ABRASIVES 








Gslaking better products... 
to make your products better 


NORTON PRODUCTS: Abrasives 
Wheels . 


BEHR.MANNING PRODUCTS 


sharpening Stones . Pressure. Sensitive Tapes 
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Gr nding 
Grinding Machines ¢ Refractories 


pated Abrasives 
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your future 


Hitch 


toa 


it's going places 
and so can you 


Although acclaimed everywhere as the world’s 
most versatile aircraft, helicopters have had only 
a few short years to prove it. A product of your 
generation, they are... in fact... younger than 
you are, 


Like you, they face a future that is at once 
challenging and promising, but the exciting de- 
tails of that future remain to be discovered and 
worked out. 


If you expect to be a graduate engineer shortly, 
all this can be most important to you. Sikorsky 
Aircraft, the company that pioneered helicopters, 


HELICOPTER... 


SIKORSKY AIRCRAFT 















is moving into high gear . . . going all out to keep 
pace with ever-increasing military and commer- 
cial requirements. Quite naturally, the world 
looks to Sikorsky to design and build the heli- 
copters of tomorrow. And for the creative en- 
gineering, for the imagination, for the technical 
abilities that the future will demand. . . Sikorsky 
Aircraft looks to you. 

We would welcome the opportunity to give you 
a more complete picture of our company . . . and 
to see if there is a place in that picture for you. 
The next step is yours. Take that step and write 
to Mr. Richard Auten, Personnel Department. 






ONE OF THE DIVISIONS OF UNITED AIRCRAFT CORPORATION + Bridgeport 1, Connecticut 
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DEPARTURES OF TOMORROW 











TOMORROW: Choose items from the monitor screen; electronic impulses select, assemble, deliver your order, total your bill and return your change, 


A week's shopping in minutes! And you haven't moved from your 
car. It's that simple at the Drive-In Market of tomorrow. Just select 
your items from the monitor screen; electronic impulses 
select, assemble, deliver your order, total your bill and 
return your change. 
It's just a dream away! And when it takes shape, look for New 
Departure to provide the proper bearings to keep all moving parts 
functioning smoothly. New Departure ball bearings keep parts in 
perfect alignment, support loads from any angle and require little 
or no maintenance 

NEW ARTUR . 


— 


" 


gA\\ 
NE \ DEPARTURE 


TODAY: New Departure ball bearings in today’s 2} 
\ BSALL BEARINGS 
¥ 


business machines keep intricate moving parts func- } 
tioning smoothly, quietly within precision tolerances. — 
\ 


Accuracy is maintained even after long use. \ \ 





MOTHING BOLLS LIKE A BAEE 
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Engineering Displays 


This year, on March 19 through March 23, Cor talks and discussions on well-rounded diets, new 
nell University held its annual Farm and Home Week fabrics and other recent developments which can help 


his event is sponsored by the New York State Col- make homemaking easier and better. Although this 


lege of Agriculture and Home Economics each yeat week is sponsored by the College of Agriculture and 


f Home Economics, most of the work is done by the 


to attract large crowds of homemakers and farmers 


students and all of the co-ordinating efforts are done 
who have been out of school for several years, that 
| “aay Rad by the Ag-Demecon Council 
they mignt see ane earn about the tatest develop- 

R | ven though the events of Farm and Home Week 

« : 4 » 4 , cr y i] Tl- 
ments and methods for use in homemaking and far ani: Milena onesie thee Gidihie eet thee Iigemnaiion 


ing. Among the many exhibits for the farmers ar¢ those not directly connected to farming and home- 


demonstrations of new farm machinery and farm many of the events and displays are of interest to 
management methods as well as of new crops and making. In the past, exhibits have dealt with every 


methods of cultivation, For the women there are food thing from conservation to life in India 


In the past, there has been more of a diversity 
of exhibits; however, during the past year 
most of the developmental work was done in 
improving machinery rather than inventing new 
machines. Above is shown part of the Agri- 


cultural Engineering exhibit of farm power 


In the picture shown here, a tractor is being 
tested on a dynamometer. This testing machine 
is used to demonstrate and determine the 
power which the motor of the tractor can 


develop. 
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Because the tractor is one of the most important 
and versatile implements in helping the farmer 
in his work, the tractor exhibits played a big 
part in the Farm and Home Week displays. 
Part of this display is shown here, with one of 
the many attachments for tractors—a high pres- 


sure sprayer—shown in the left foreground. 


Among the most interesting exhibits was the 
display of recent developments in electrifica- 
tion of the farm and the home, shown above 
This exhibit was of interest to both homemakers 
and farmers as it showed the newest changes 
in electrifying the home as well as the farm. 


Pumping equipment is, of course, of great im- 
portance to the farmer in much of his work 
Here we have an exhibit of some of the latest 
developments and newest equipment in the 
pumping line.—everything from pumps for use 
in the home to pumps which will help make 


the farm more efficient and easier to run 


MAY, 1956 





YOUR FUTURE -Chemistry and Koppers? 


a future in chemistry or engineering 
with Koppers, contact your College 
Placement Director. Or write Industrial 
Relations Manager, Koppers Company, 
Inc., Koppers Building, Pittsburgh 19, 


Pennsylvania. 


In an age when most frontiers are 
shrinking, there is one that is constant 
ly growing the frontier of the chemist 

Chis frontier has been pushed slowly 
back ever since the days of the pioneet 
ith and 196th Century chemists. Theu 
theories proved in laboratories, were 
made useful by the mechanical genius 
of engineers such as Heinrich hoppers, 
designer of the modern chemical recov 
ery coke oven These early scientists 
laid the foundation for the diversihed 
chemical industry that has grown so 
rapidly in the goth Century 

And what are the results 
try that has helped mankind by devel 


An indus 


oping entirely new and better produc ts 
for more pleasant living; an industry 
that has extended the life of man by 
developing new or improved medicines 
an moclustry that has extended the 
life of many materials, conserving our 


natural resources 
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Your future? It’s going to be touched 
by chemistry to an extent never dreamed 
of by earlier college classes. ‘That's why 
a future in the chemical industry can be 
such a rewarding one for those who are 
not afraid of the challenge of responsi 
bility, the new and the difficult 

In addition to chemicals and plastics, 
hoppers produces tar products metal 
products pressure treated wood It cle 
signs and builds coke, steel and chem 
ical plants 


If you would like to know more about 


SEND FOR free 24-page 
brochure entitled ‘Your 
Career at Koppers.”’ Just 
address your letter to In 
dustrial Relations Man 
ager, Koppers Company 
Ine Koppers Building 
Pittsburgh 19, Pa 


Constder a Career with Koppers 





KOPPERS 


CHEMICALS & ENGINEERING 
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B-52 


On Boeing B-52 bombers, the hori- 
zontal tail surface has more area than the 
wing of a standard twin-en ine airliner. 
Yet it can be moved in flight, up or down, 


io trim the aircraft. 


The device that performs this function 
is a jack screw, which, though it wel ths 
only 255 pounds, can exert a force of 


approximately 225 tons! 


Many kinds of engineering skills went 
into de signing and developing a jack 
crew so precise that it automatically com 
pensates for stretch and compression 
under load. Civil, electrical, mechanical 
and aeronautical engineers, and mathe 
all find chal 
le ngin work on Boe ing de ign projects 
for the ind for 
the 707 jet tanker-transport, the BO 


matician and physic ists 


B 2 vlobal jet bomber 
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jack screw—a typical Boeing design 


MARC IM-99 pilotless interceptor, and 


aircraft of the future. 


Because of Boein 1S steady « xpan ion, 
there is continuing need for additional 
There are more than tw 
many engineers with the company now 


as at the peak ot World War Il. Be ause 


. , ” 
Boeing Is an cnvincer’rs company, and 


engineers. ice as 


promotes from within, these men find 
unusual opportunitic 5 for ad\ incement, 


Design engineers at Boeing work with 
other topnote h engineers in close knit 
project teams. They obtain broad experi 
ence with outstanding men in many 
fields, and have full scope for creative 
ion, professional growth and indi 


\nd they find satis 


faction in the high engineering integrity 


( x pre 


vidual recognition 


that is a Boeing byword. 


challenge 


In addition to design engineering 
the re are openings on other Boeing team 
in research and production Enginee 
like the life in the “just-right” size com 
munities of Seattle and Wichita Ihey 
advanced studi 


may pursue with com 


) tuition and participate 
Lher 
may be a place lor you at Boe ing Seattle 
or Boeing- Wichita. 


pany assistance | 


in a most liberal retirement pl in 


For further Boeing career information consult your 


Placement Office or write to either 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 14, Wash. 


RAYMOND J. B. HOFFMAN, Admin. Engineer 
Boeing Airplane Company, Wichita, Kansas 


SOLEMN. 


Aviation leadership since 1916 


WICHITA, KANSAS 
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At David Sarnoff Research Center, Princeton, N.J., RCA tests one of loudspeakers used in new high fidelity’ 


RCA creates a new kind of high fidelity 
in the silence of this room 


In this room you can hear a pin 
drop. The jagged walls absorb alien 
noise so that delicate instruments 
can make sure reproduced sound 
matches the original as closely as 
possible. 

Thus a new kind of high fidelity 
is born—and brought to you for the 
first time in new RCA Victor Ortho 
phonic ‘Victrola’ phonographs. 
Listen! Here is distortion-free per- 


® 


formance through the range of 
audible sound. Here is more music 
than you've ever heard before. Here 
is the ultimate in high fidelity. 

The skill behind new Orthophonic 
*Victrolas’”’ is inherent in all RCA 
products and services. And continu- 
ally, RCA scientists strive to open 
new frontiers of ‘‘Electronics for 
Living’’—electronics that make life 
happier, easier, safer. 


RADIO CORPORATION OF AMERICA 


Electronics for Living 








WHERE TO, 
MR. ENGINEER? 


RCA offers careers in re- 
search, development, design, 
and manufacturing for 
engineers with Bachelor or 
advanced degrees in E. E., 
M. E. or Physics. For full 
information, write to: Mr 
Robert Haklisch, Manager, 
College Relations, Radio 
Corporation of America, 
Camden 2, N. J 
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‘Victrola”’ phonographs. 








lo fill an estimated 50,000 engi- 
neering jobs this year, American tn- 
dustry must recruit from among 
only 23,000 engineering graduates 
Swamped by glowing advertising 
and promises of fantastic starting 
salaries, the engineering college 
graduate faces a mad scramble for 
his services that has resulted in 
charges of engineer hoarding and 


ineffective utilization of technical 


manpowel 


Fear of the threat of Russian 
technical progress, the challenge of 
obtaining more and better second- 
ary school teachers, the problem of 
encouraging high school students to 
prepare themselves for college work 
in science and engineering, and the 
need for industry to carefully eval- 
uate the role of the engineer as an 
individual, have resulted from the 
race for more scientists and engi- 
neers. The race delineates another 
problem—that of the adequacy of 
engineering training in the develop- 


ment of the complete man. 
Indicative of the growth of tech- 
nology are figures for the 
1930-1954. 
the population of the United States 


period 


showing an increase in 


of 32°., in the number of engineers 
of 20°. and in the number of sci- 
entists of 335 Yet the need for 
engineers far exceeds the supply 
Industry has therefore sought to 
ease its technical manpower short 
age by making increasing efforts to 
use technicians and computers to 
free engineers for 


more creative 


thinking. Specialized staff groups, 
such as the engineering correspond- 
division 


ence and specifications 


used m the aircratt manutacturing 
industry, serve to relieve engineers 
of some of the diverse responsibil 
ities of their jobs 

Industry recognizes the need for 


hitting the man to the ob, and in 
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A Challenge to Engineers in a Technical Age 


by 


RICHARD BRANDENBURG, ME [58 


some Cases provide S$ a rotation pro- 
a feel 


ing for various types of projects 


gram to give the newcomer 


Some companies have sought to aid 
the problem of technical education 
by loaning their top personnel to 
colleges as teachers in enginecring 
summer em- 


subjects, providing 


ployment for college and high 


school instructors, establishing 
scholarship funds, and assisting em 
ployees who desire to supplement 
their jobs with outside courses, of 
who desire to obtain advanced de 


grees. 


Making a Life Is Important 


Yet the emphasis throughout IS 
on quantity. The need for engineers 
is urgent and critical. But the end 
result of the quantity emphasis, 
both in terms of education and in 
terms of what happens after the 
student goes to work, may augment 
the problems of the engineer as an 
individual. The obsession to fill the 
quota may obscure the long range 
need to encourage engineering lead 
ership and professional — prestige 
that ar recognized as valuable by 


whole. The 


that faces the engineering student, 


society as challe npe 
as well as the practicing engineer, 
is one often described as not only 
that ot 
making a life 


making a living, but of 


lo meet that challenge is to red 
OLNIZE the need for enginecring stu 
dents to obtain the greatest pos 
sible grounding in the humaniti a 
and in areas of human interrela 
tionships. The challenge of making 
a life means that throughout his ca 
reer, the engineer must be sensitive 
to the diversity and value of the 
endeavors and thoughts of his fel 
low men He must develop, in the 
words of Dean L. R 


f Columbia 


Chamberlain 


University, “the ca 


Leadership 













pacity for synthesis The indi 
vidual or group to whe m we must 
look in this era of crisis will be 
those who have compounded then 
capacity for vision and penetration 
by drawing upon all the 
of wisdom and understanding avail 
abl to mankind This is what | 


fesources 


mean by men with the capacity for 


synthesis ‘ engineers must not 
scoff at the worth of human values 
be yond 


and intellectual concepts 


the realm of science. Engineers 


must use their capacity to think 
clearly by learning to express them- 
elves with equal clarity, relating 
their understanding of technology 


to the lives of others 


DuPont Pinpoints Need for Leaders 


The need for leadership from the 
ranks of engineers was pinpointed 
in a speech given a year ago by 
Henry B. DuPont, Vice President 
of KE. L. DuPont de Nemours and 
Company Mr. DuPont 
that engineers realize that 


asserted 
must 
thei obligation to society goes well 
beyond the narrow limits of then 
specialty I he proble m 1s twofold 

“oreater understanding by the engi 
neer of social problems, greater un 
derstanding of engineering prob 
lems by society generally that 1s 
the goal we should seek.” Mr. Du 
Pont emphasized the need for engi 
neers to communicate with the lay 

man. “As creators of technology, it 
is clearly up to us to see that it 1s 
understood, It seems to me that it 
is part of our responsibility as engi 
neers to step forward and become 
the voices and champions of techni 
cal progress. We must explain; we 
must teach the real facts; we must 
$0 TO spe ak, 


become MISSION ATTICS 


carrving the me Aye and promise 


ill people ig I he 


(Continued on page 40) 


ot technology to 
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{™ eS NT. 
Col ege IN« 


{ 


ihnurston 


\ hangar sized test chamber on 
the Cornell campus is giving uni 
versity engineers a better tool 
for finding out how structures and 
materials react to the stresses and 
strains of actual use 

Ihe unusual facility 1s designed 
to act as a huge testing machine, 
capable of pulling, squeezing, bend 
ng and twisting structures as big 
as a medium-sized house, Its ability 
to put a structure to three-dimen 
sional tests is said to give it an ad 
Vantage ove! conventional testing 
devices of its range 

Although tests so far have been 
limited to comparatively simple 
structures, the chamber can handle 
full-seale bridge and airplane com 
ponents and other units of similar 
SIZ 

Killing a wing of Thurston Hall, 
the chamber soars 40 feet from a 
floor that is 55 by 60 feet in area 
Forces and loads can he applied 
from ceiling, floor, and side walls in 
all sorts of combinations and up to 
many thousands of pounds. A 4 
by 9 feet lowered ceilinged part 
of the same testing area offers addi 
tional space for such work 

Phe big test bay is the realiza 
tion of a desire of S. C. Hollister, 
Cornell’s dean of engineering, “to 
simulate the real performance of 
enginecring structures and devices 
under the complex conditions of 
a tual Lise 

Rugged as well as versatile 
some have likened it to a torture 
chamber—the hall is floored with 
18 inches of reinforced concrete that 
100,000 


pounds per square foot Ihe center 


can withstand a load of 


portion of the floor, about 20 feet 
square, is concrete down to bed 
rock and can take any conceivable 
load 

lwenty seven steel 
bedrock can take 
of 200,000 


columns, supporting a crane and 


anchors to 
an upward pull 
pounds apiece. Steel 
the roof, will withstand forces of 
three quarters of a million pounds 
each 


Yet to be 


installed is a box 
























































‘I 


N 


This three-story structure testing bay in Cornell's Thurston Hall can accomodate a 
structure as big as a house. In three dimensional tests, machines pull, squeeze, bend 
and twist objects to find how they will react to actual use. 


shaped girder spanning the width 
of the room and adjustable to any 
height. This will allow loads to be 
apphed at any number of locations 
on large structures 

[he test wing has more conven 
400,000 


machine 


tional apparatus too d 


pound universal testing 
that can test beams up to 40 feet 
long, a device for testing columns 
up to 17 feet tall, two movable 
testing machines of 100,000-pound 
capacity for use anywhere in the 
chamber and in any direction, four 
fatigue-testing units and = many 
Spec ial devices designed by the Cor- 
nell staff for unusual testing prob 


lems 





Thurston Hall, completed in 1953 
as part of the university’s new engi- 
neering quadrangle, is named for 


Robert | | 


gineering education and inventor 


Thurston, pioneer in en- 


who was director of Cornell’s Sibley 
College from 1885 until his death 
in 1903 


of Engineering Mechanics and Ma- 


It houses the Department 


terials, headed by Professor D. fF 


(Gjunder 


All through the clouds and snow 
of an Ithaca winter, the 17 city and 
regional planning students in the 
lived 


College of Architecture have 


(Continued on page 2) 
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Take that ten year ahead look. There's 
a fine career opportunity in the engi- 
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It’s the biggest, most suc- 
cessful, most stable unit in one of the 
fastest growing industries in the world, 
It has giant military contracts involv- 
ing some of the most exciting projects 
ever conceived... yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company’s size and 
variety mean that you'll be in the 


work you like best —side by side with 


DOUGLAS 
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Will your income and location 

allow you to live in a home 

like this...spend your 
leisure time like this2 


=. They can...if you start your 
career now at Douglas! 


ENGINEERS... 
LOOK TEN YEARS AHEAD: 





LM > 


_ 









Whee 
A Douglas engineer lives here 


the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
proepect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise. 
Brochures and employment applications are 
available at your college placement office 
For further information about opportunities 
with Douglas at Santa Monica, El Segundo and 
Long Beach, California and Tulsa, Oklahoma, 
write today to: 
DOUGLAS AIRCRAFT COMPANY, INC, 
C. C, LaVene, 3000 Ocean Park Blvd. 


Santa Monica, California 






> 
7 First in Aviation 


ae 
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107 EAST 48TH STREET 
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WALTER L. HARDY, Ch.E. ’3% Executive Vice-President 
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St. Louis Branch 
ARTHUR J. LEUSSLER, Vice-Pres 30 Rio Vista Drive, Clayton 5, Mo 


Honorary President: 8, C. Hollister, Dean of the College of Engineering 







Honorary Vice-Presidents 
C. R. Burrows, Director of the School of Electrical Engineering 
N, A. Christensen, Director of the School of Civil Engineering 
H. J. Loberg, Director of the Sibley School of Mechanical Engineering 
F, H. Rhodes, Director of the School of Chemical and Metallurgical Engineering 
W. R. Sears, Director of the Graduate School of Aeronautical Engineering William M. Leonard 
L. P. Smith, Director of the Department of Engineering Physics 








“The objects of this Society are to promote the welfare of the College of Engineering at Cornell Uniwersity, 
its graduates, and former students and to establish closer relationship between the college and the alumni.” 















CRESCENT TYPE SH-D 5000 VOLT 
TRAILING CABLE 








For supplying power to electric shovels, dredges, eic. 


Shielded to assure protection to personnel and equipment. 






CRESCENT Wires and Cables are produced with modern equipment to 
the most exacting specifications. Every foot is subjected to searching elec- 
trical tests during manufacture and in the { 


finished form. 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 















C. Edward Murray, jt 14 
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William B. Correll, CE ‘43 is su- 
perintendent of engineering, build- 
ings, and equipment for Miller & 
Rhoads, Inc., Richmond, Va. de- 
partment store. He and Mrs. Cor- 
rell (Rosemary Pew, ‘44) live in 
Richmond at 2215 Stuart Avenue. 

Seymour W. Ferris, CE ‘21, sec- 
tion chief, Research and Develop- 
ment Department, Sun Oil Co. is 
author of “Handbook of Hydrocar- 
bons,” published recently by the 
Academic Press, Inc. of New York 
City. By means of tables prepared 
by Ferris, a specific compound can 
be promptly located in relation to 
its physical properties and boiling 
point. The author lives on Rancocas 
Road, RFD, Mount Holly, N.J. 

Thomas E. Davison, ME ‘13, re- 
tired January 1 after serving 
twenty-seven years with Jersey 
Central Power & Light Co. in As- 
bury Park and Interlaken, N.J. as 
a transmission engineer, a position 
to which he had been promoted in 
1952. A son, Malcolm, ChemE ‘55, 
is with General Electric Co. in 
Schenectady, and a _ daughter, 
Mary Ellen, also ‘55, is now teach- 
ing in Monroe High School, Roch- 
ester. Address: PO Box 786, Bath, 
N.J. 

J. Henry Parker, ME ‘33, is chief 
engineer and director of Rath & 
Strong, Inc. of Boston, Mass., man 
agement consultants and industrial 
engineers. A son, Henry Randall, is 
a freshman in Mechanical Engi 
neering. Address: Green Mountain 
Road, Claremont, N.H. 

Stanley J. Chute, ME ‘13, retired 
the first of the year from M. W. Kel 
logg Co., engineers and construc 
tors of oil refineries and chemical 
plants. He had been chief engineer 
of the heat transfer division for the 
last 24 years. Stan has been a 
licensed New York State profes 
sional engineer since 1923, and 
has been one of the pioneers in the 
development of shell and tube 


heat exchangers. He lives at 312 
Emwood Ave., Ridgewood, N.J. 
Bob Fitzner, CE ‘52, a Dravo en 
gineer, is working on construction 
of the Mississippi River Bridge at 
New Orleans. Address 
lita, New Orleans, La. 
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Vincent B. Lamoureaux 

Vincent B. Lamoureaux, CE ‘20, 
sanitary engineer director, Public 
Health Service, sailed to Uruguay 
to become a member of the U.S. 
Operations Mission there. He will 
advise on urban and rural sani- 
tary engineering problems as well 
as instruct university students in 
public health engineering. 

Lamoureaux worked for the Illi 
nois Department of Highways and 
later for the Department of Public 
Health. He then moved south and 
joined the Florida state board of 
health. He was with TVA in the 
thirties. Commissioned in the Pub 
lic Health Service, he became sani 
tary engineer director in 1949, and 
filled traveling assignments in 
Washington, Norfolk, 
San Francisco, Denver, and New 
York City. Recently he was assist- 
ant chief, public health division, In 
Cooperation Adminis 


Cincinnati, 


ternational 
tration in Washington 

Address: Health, Welfare & 
Housing Field Party, USOM of Uru 
gvay, c/o Embassy, 
Montevideo, Uruguay. 

Justis Rising, ME ‘13, received 
the Distinguished Service Award 
from the Division of Engineering 


American 


Drawing of the American Society 
for Engineering Education. This is 
an annual award made by the 
ASEE based on the five qualifica 
tions: (1) Success as a teacher; (2) 
Improvement of the tools and con- 
ditions for teaching; (3) Improve 
ment of teaching through various 
Scholarly contribu 
tion; and (5) Service to the Division 


activities; (4) 












of Engineering Drawing of ASEE. 
Jud received this award as the re 
sult of his outstanding accomplish- 
ments along all of these lines at 
Purdue University since he joined 
the faculty there in 1923 as head 
of engineering drawing, a position 
he held until 1941. This was a 
period of great increase in enroll- 
ment and staff, when many new 
procedures and methods were in 
troduced; among others, machine 
scorable examinations and the 
production of movies, at first si 
lent, and later with sound track, to 
help in the teaching of drawing. 
Jud took a leading and active part 
in these developments, especially 
in the production of movies, so 
that in 1940 he was relieved of 
administrative work in the draw- 
ing department, to allow him to 
spend full time preparing aids for 
use in war training. He held a 
commission as first lieutenant in 
the Ordnance Reserve Corps. 
After Jud graduated from Cor 
nell, he worked for Ingersoll-Rand 
and Corning Glass Works. In 1919 
he became an instructor in engi- 
neering drawing at Michigan State 
College; years later, 
went to Purdue. Jud has been 
closely connected with the ASEE 
since 1929 and is presently a mem- 
ber of their national teaching aids 
committee as well as their policy 


then, four 


committee. 

Robert A. Sharood, CE ‘27, is a 
consultant with Coverdale & Col- 
pitts on the rehabilitation of the 
Pacific Railway in Mexico. His ad- 
dress is c 0 Pacific Railway, Guad- 
alajara, Jal., Mexico. 

Herbert F. Cox, Jr., ME ‘33, is an 
industrial and does 
“consulting work in general lines 
of product design and manufac 
ture, If there is a specialty, it is in 
the design and re-design of equip 
ment and packaging for the dairy 
industry.” Address: 406 Sedgwick 
Drive, Syracuse 3. 

Eugene R. Smoley, EE ‘19, vice- 
president of Lummus Co. of New 
York is serving as assistant chair 
man of the national program com- 
the American Institute 


consultant 


mittee of 
of Chemical Engineers 


(Continued on page 4) 











The J-57, in the 10,000-pound thrust class, is the most powerful turbojet engine now in production. A new generation of U.S. air 
power has been designed around this mighty new Pratt & Whitney Aircraft engine. 
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North American’s F-100 Super Sabre, fastest Air Force jet fighter, 
is powered by Pratt & Whitney Aircraft’s J-57 engine. 


First all-jet heavy U.S. Air Force bombers are the huge Boeing 
B-52s, powered by eight J-57s mounted in pairs. 


The Douglas A3D, the Navy's most powerful carrier-based 


The Douglas F4D Skyray, fastest Navy jet fighter, will be pow- 
attack airplane, has two J-57 engines. 


ered with the big J-57 engine. 


Blazing the Way for a New 
Generation of Air Power 


The most powerful turbojet engine in production is 
blazing the way for a whole new generation of 
American aircraft. 


That engine is Pratt & Whitney Aircraft’s J-57, 
the first turbojet to achieve an official rating in the 
10,000-pound thrust class. 


But the J-57 provides far more than extreme high 
thrust. Its unique Pratt & Whitney Aircraft design, 
achieved after years of intensive research and engi- 
neering, Offers as well the low specific fuel consump- 
tion so vital to jet-powered bombers and future 
transports, plus the additional important factor of 
fast acceleration. 


The importance of the J-57 in America’s air power 
program is clearly shown by the fact that it is the 
power plant for three of the new “century series” 
fighters for the U. S. Air Force—North American’s 
F-100, McDonnell’s F-101 and Convair’s F-102— 
as well as Boeing’s B-52 heavy bomber. The Navy, 
too, has chosen the J-57 for its most powerful attack 
aircraft, the Douglas A3D, the Douglas F4D fighter 
and for the Chance Vought F8U day fighter. And 
the J-57 will power the Boeing 707 jet transport. 

The J-57 is fully justifying the long years and 
intensive effort required for its development, pro- 
viding pace-setting performance for a new genera- 
tion of American aircraft. 


Engineering graduates who can see the challenge in this new generation, might well 
consider a career with the world’s foremost designer and builder of aircraft engines. 


PRATT & WHITNEY AIRCRAFT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
EAST HARTFORD 8, CONNECTICUT 
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Smog 


(Continued from page 11) 


nig the heavy dust particles to be 
thrown against the cylinder wall 
and then drawn into a hopper. Un- 
fortunately this device is effective 
in cases involving only large parti- 
cles 

Another machine which has been 
effective in reducing pollutants in 
the air is an electrical precipitator 
This device employs the principle 
of attraction of opposite electric 
charges [he particles in the pol- 
luted exhaust stream are charged 
in a high voltage electric field and 
are then attracted to a plate of Op- 
posite charge where they are col- 
lected. When the plate is shaken 
or “rapped” the pollutants drop 
nto a hopper. 

\ third control device is operated 
on a principle similar to the home 
vacuum cleaner. Particles in the 
polluted air stream drawn into the 
device impinge upon a filter medi- 
um of cloth or fibre glass construc- 
tion. The accumulation of solid par- 
ticles itself on the inside of the fil- 
ter medium forms a matrix which 
increases the effectiveness of the 
These collectors take sev- 
famous of 


device 
eral forms. The most 
these in the industry 1s known as 
the “baghouse” which actually is a 
structure containing a large number 
of vacuum cleaner type bags. These 
bags are automatically or manually 
shaken The pollutants 
which otherwise might have gone 
into the air are dumped into hop- 


ce lected 


pers and carried away. 

Another type of device for the 
removal of contaminants in the air 
is a wet collector or “scrubber.’ 
These devices, as the name implies, 
actually take contaminated exhaust 
gases created in an industrial proc- 
ess and scrub them by the vigorous 
Serubbers may 


striking 


agitation of water 
capture the particles by 
them at high velocities with drop- 
lets of water, or the particles may 
absorb moisture, become heavier, 
and settle out more rapidly, or they 
may be caught upon the wet sur- 
faces of the scrubber and be washed 
down 

A major problem with which re- 
searchers are faced is the elimina 
tion of auto-exhaust pollution. Au- 
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tomobiles, leaving a large portion 
of their fuel unburned, are con- 
stantly spewing dangerous hydro- 
carbons into the already polluted 
air. Many devices to control this 
important source of pollution have 
been suggested and are presently 
being tested, but as yet none have 
been put into practical use. 


Methods of Controlling Smog 


The scientific methods used to 
control smog have met with some 
measure of success. Governments 
too are attempting to control smog 
in their own way. In Los Angeles 
there is an elaborate permit system 
in operation which controls the 
number of new air polluting indus- 
tries which can be established. 
Methods are even in use to prevent 
citizens from burning trash= on 
smoggy days. 

American cities like Pittsburgh 
and St. Louis have spent millions 
their 


Angeles is now 


of dollars to control smog 
problems. Los 
spending untold amounts of money 
to rid itself of the nuisance. The 
reason for this concern is quite sim- 
ple. Numerous surveys and _ scien- 
tific reports have shown that smog 
is a serious menace to health. Then 
too, while it is present it produces 
annoying eye, nose, and throat irri- 
tation, Smog also damages vegeta- 
tion. Lastly, smog reduces visibility 
to a dangerously low distance. 
Too many of us regard Los An- 
geles’ battle against smog as well 
as the battles of several other cities 
against the problem as being the 
concern of those cities alone. We 
must realize that the same type of 
blanketed 
cities could, under the proper con- 


smog that has these 
ditions, blanket our own commun- 
ities. By learning from the actions 
of the unfortunate victims of the 
smog menace, we can prevent simi- 
lar conditions from occurring in our 
towns. 


SOURCES 
National Municipal Review, De- 


cember, 1955. 

Public Information and 
tion Division, Los Angeles, Cal. 

Bureau of Smoke Control, 
County of Allegheny, Pittsburgh, 
Pa 

Air Pollution 
Angeles, Cal 


Eduea- 


Foundation, Los 


Alumni Engineers 
(Continued from page 31) 


Andrew §. Gill, Jr. 


Andrew §. Gill, Jr., ME ‘43 has 
been named manager of the cen- 
tral research division of Eaton 
Manufacturing Co., with headquar- 
ters in Cleveland, Ohio. He joined 
the company after leaving military 
service in 1946 and has been as- 
sistant manager of research at the 
central research division since last 
August. Prior to that he was the 
division’s chief experimental engi- 
neer. He resides with his wife and 
two sons in South Euclid, Ohio. 

David E. Conklin, ‘50 is a re- 
search engineer with Northrop Air- 
craft. He lives at 3233 Hollypark 
Drive, Inglewood, Cal. 

C. W. Floyd Coffin, ME ‘12, is 
executive vice-president of Frank- 
lin Railway Supply Co., New York 
City, chairman of the board of 
Palisade Trust Co. in Englewood, a 
member of the advisory committee 
of the Chase Manhattan Bank, and 
a director of Combustion Engineer- 
ing, Inc. In addition, he is vice- 
president of the North Bergen 
County Council and a member of 
the executive board, Region 2, of 
the Boy Scouts of America. He lives 
at 284 East Palisade Ave., Engle- 
wood, N.J. 

Julius F. Siegel, EE ‘30, president 
and general manager of General 
Coil Products Corp., Mineola, has 
been elected president of American 
Coil, Inc. and director of Rectifier 
Corp. in Puerto Rico. A daughter, 
Sheila, is a sophomore in the Col- 
lege of Home Economics. Address: 
Cloverfield Road South, Valley 
Stream, L.I. 
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lo save a life 





Portable packages of electricity help make our lives safer and more enjoyable 


THE BRIGHT BEAM of a flashlight in the hands of an 
airman down at sea... the untold comfort of an almost 
invisible hearing aid . . . the pleasure of listening to 


your favorite music over a portable radio. 


THESE INGENIOUS DEVICES have one thing in com- 
mon—they all get their electric power from dry-cell bat- 
teries. Each day millions of us depend on these porta- 
ble packages of power for greater safety, comfort, and 
pleasure. 


LARGE BATTERIES furnish power for signalling and 
communications systems. Hearing aid bene ‘ries are now 
so tiny that they can hide under a dime. Other dry-cells 
supply power toe everything from toys to Gei *iger counters, 


OVER 60 YEARS AGO, the people of Union Carbide 


produced the first commercial dry-cell. From this be- 





EVEREADY Flashlights and Batteries Dynel Textile Fibers 
PRESTONE Anti-Freeze ELECTROMET Alloys and Metals 
UNION CARBIDE Silicones 
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SYNTHETIC ORGANIC CHEMICALS 
HAYNES STELLITE Alloys 
BAKELITE, VINYLITE, and KRENE Plastics 


ginning, they deve loped the great variety of EVEREADY 
Soste ‘ries that now serve de “pe ‘ndably in so many ap pli- 


cations, 


SCIENTISTS of Lnion 


ing on new, improved methods of producing pa kaged 


Carbide are constantly work- 


power. Their goal is to make dry-cell batteries do even 
more work for all of us. 
STUDENTS AND STUDENT ADVISERS: /eurn more about career 


opportunities with Union Carbide in ALLOYS, CARHONS, CHEMICALS, 


GASES, and PLASTICS. Write for “Products and LT’ roce " booklet. 


Union CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET CC NEW YORK 17, N. ¥ 


In Canada: UNION CARBIDE CANADA LimiteD, Toronto 


UCC's Trade-marked Products include - — —- 


Prest-O-Lite Acetylene 
UNION Carbide LINDE Oxygen 


NATIONAL Carbons ACHESON Electrodes PYROPAX Gas 
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to the well too often 


There are easier ways to get a drink, 

And engineering graduates will be called upon to develop them. They’ll 
have to help supply and distribute the billions of gallons of water needed 
daily by homes and industry. Water that will be increasingly hard to find. 
But when they find it, they can rely on cast iron pipe to carry it. Practically 
every city in America—large or small—uses it for water and gas mains. 
In over 70 public utilities cast iron pipe has served for a century or 
more. No other pipe can point to such a long and useful record of 


service to the nation, 


CAST IRON PIPE RESEARCH ASSOCIATION 


Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 


CAST IRON PIPE cirtcais 
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arenes) 


It is now possible for a person in 
the middle of the Arabian Desert 
to open a box of frozen strawberries 
at O°F and allow it to thaw in the 
125 F ambient heat, 
that he has chilled fruit for his eat 


timing it so 
ing enjoyment. Transporting frozen 
foods of all kinds across the hot 
sands is now accomplished with 


perfect safety as two prototype 


railroad” refrigerator cars have 


initial tests con 


Arabian 


The refrigerator cars were 


during 
ducted by the 
Oil Co 
manufactured for use on the Saudi 


proved 
Ame rican 


Government Railroad which con 
vects the Port of Damman on the 
Persian Gulf with the capital city 
of Riyadh, a distance of approxi 


mately 360 miles. This railway line, 


Arabian 


American Oil Company’s mayor oil 


with stations near the 


producing centers, will thus provide 
increasing quantities of frozen foods 
to the area 

The railroad cars are the first in 
the world to be equipped with two 
separate two-staye low temperature 
refrigeration compressors. It had 
been determined that two-stage 
compressors would he required he 
high am 


cause of the extremely 


bient temperatures (125°F) pre 


vailing throughout Arabia during 
most of the year and, consequently, 
excessive compression ratios would 
have been encountered had the us 
ual domestic practice using single 
stage units been followed 

lhe cars themselves are steel 
framed, steel sheathed, wood lined, 
and fully insulated. The roofs of the 
cars are constructed of aluminum 
sheets to deflect heat each side 
has a six foot wide, sliding, flush 
type refrigerator door with screw 
type door mechanisms to. s¢ al the 
| his cargo space Is ap 
2000 cu. ft. and will 


80.006 


Carpo space 
proximately 
transport a load limit of 
pounds of food Heavy duty roller 
bearings reduce the possibility ol 
hot boxes and accompanying ce 
lays. Fifty ton nominal capacity 
trucks of stabilized design, rubber 
draft gears, and rotary type k. coup 
lers pive the loading a smoother 


ride 
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This recently developed refrigerator can can maintain frozen food at a temperature 
of OF for the duration of a 350 mile trip at outside temperature of 125°F 


lo minimize heat transfer, the 


new reefers are insulated” with 
aluminum sheets and 8&8 inches of 
fiberglass on the floor, sides, and 
ends. Ceiling contains 10 inches of 
this type of insulation. The exterior 
of the cars are painted chalk white 
to reflect heat away from the sut 
faces An overall view of one ol the 
cars shown, with the left end 
of the car containing the necessary 
operating machinery and air inlet 
grills 

Mechanical equipment for each 
car consists of two separate retrig 
erating systems each rated at 50 
of system Capacity to provide pro 
tection against refrigeration failure 
and resultant loss of perishable 


cargo ach car includes an au 
cooled diesel electric generator with 
two 150 gallon fuel tanks slung un 
- 
der the frame, two 7 hp motors, 
two kreon 12 compressors, two 
evaporators with automatic defrost 
dag cooled Con 


satety 


mechanism, two 
densers and all dust tight 


and operating controls 


t% le Vision 


( olor 


now be recorded on Magnetic tape 


programs Can 


standard 
facilities 


and rebroadcast ovel 
commercial broadeast 
with up to 15 minutes of program 
ming stored on a single 20-inch reel 
of tape. Full engineering details of 
the television tape recorder were 


disclosed for the first time at a 


special session devoted entirely to 


discussion of the system by Dr 


Harry Fk 
of the development team at Radio 
David 
Sarnoff Research Center, Princeton, 
N. J 
Then 


ments which have been made in the 


Olson and five members 


Corporation — of America’s 


reports told ot improve 
system since its first demonstration 
in December, 1953, and included 
these points 
Programs recorded on th 
Magnetic tape can be erased, and 
the tape re-used at least 100 times 
without perceptible deterioration: 
Lape recorded programs can 
be stored for months with no loss 
in quality; 

An ingenious system has been 
designed to regulate tape speed au 
tomatically during playback with 
extreme precision—on the order of 
one-50 millionth of an inch per see 
regularities 


ond to eliminate 


which might cause the television 
picture to jump perceptibly on the 
viewing screen 

System employ seven dif 
ferent tracks in the half-inch width 
of the magnetic tape to carry six 
different types of information 
I he se record the separate electrical 
signals for the red, green, and blue 
portions of the color tele Vision pi 
ture, the high-frequency compe 
nents of the color signals, and a syn 
chronizing signal to ensure prope 
relationship among the various ek 


ments of the transmitted picture 
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IN PRODUCING PRECISION ZINC, ALUMINUM AND MAGNESIUM 
DIE CASTINGS FOR A BROAD RANGE OF INDUSTRIES, NEW 
PRODUCTS CORPORATION HAS BUILT A FOUNDATION 
OF SKILLED CRAFTSMEN BASED ON THE USE OF 
TECHNICAL SCIENCES. TOOLING SPECIAL- 

ISTS HAVE REACHED THE LEVEL OF AR- 

TISANS THROUGH TAKING PRIDE 
IN WORKMANSHIP. THEIR 
EFFORTS PRODUCE THE 


TODAY 1s THE M OLD FOR TOMORROW 


IN WHICH METAL IS 





CAST TO CREATE THE FIN- 
ISHED PRODUCT. IN THE SAME 
WAY, YESTERDAY WAS THE MOLD FOR 
TODAY AND TODAY IS THE MOLD FOR TO- 
MORROW. THE FIRM TRADITION OF INTEGRITY, 
QUALITY AND DEPENDABLE SERVICE IN THE PAST IS 





THE MOLD THAT IS BUILDING FOR A BETTER TOMORROW. 
NEW PRODUCTS CORPORATION 


448 NORTH SHORE DRIVE ° BENTON HARBOR 1, MICHIGAN 


TOMORROW 
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CONSISTENCY, FIRMNESS AND STABILITY, important characteristics not only for toothpaste but for 


many pharmaceutic ils, cosmetic 


4, and other prepa itions, can be obtained with purthed Here ules a 


cellulose gum. An unusually eflective water binder, Here ules cellulose gum has exceptionally high 
purity (99.54%) and meets the specifications of the Toilet Goods Association. 


a ; 


’ 
’ 





- 
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FROM SHIPPING CONTAINERS to individual packages, Hercules paper 


... CREATE BETTER PACKAGING 





making chemicals pl iy an important role in improving pe rlormance 


Kymene™ wet-strength resin 


for ex imple can weather-proof 


corrugated boxes while Aqu ipe 1 or one of Hercules’ many grades of 


rosin size provide water re 


Solving difficult paper sizing 


for more than forty years, 


HERCULES POWDER 


. ( ‘ " ‘ 
gton 99, Del. Sales Office n Principal Cities H fk R SS f: S 
A 4 a he 


SYNTHETIC RESINS, CELLULOSE PRODUCTS, CHEMICAL COTTON, TERPENE CHEMICALS, 
ROSIN AND ROSIN DERIVATIVES, CHLORINATED PRODUCTS, OXYCHEMICALS, 


968 Market St 


problems 


Wilmin 


istance and inn improved printin y suriace 


has been a Hercules spec ialty 


COMPANY 








PLASTIC-COATED DUPLEX WIRE is used in this type of « lectric blasting 
cap assembly. The insulation has to be particularly tough since the 
wire assembly is used to lower charges of explosives into blast hole 
100 feet or more in depth The pla tic coating on these wires i 
Hers ules He reocel" I providing t xcellent insulating pr spertie 
good flexibility, and other physical characteristics to meet rugged 


field requirements, 





G56-2 EXPLOSIVES, AND OTHER CHEMICAL PROCESSING MATERIALS CHEMICAL MATERIALS FOR INDUSTRY 


This advertisement appears in BUSINESS WEEK, CHEMICAL WEEK, CHEMICAL & ENGINEERING NEWS OIL, 
PAINT & DRUG REPORTER, WALL STREET JOURNAL, JOURNAL OF COMMERCE, and NAVAL STORES REVIEW, 





Preparing For Leadership 
(Continued on page 37) 


thinking about 


technology, in the field of econom- 


need for realistic 
ics, and social science, can be met 
only if “engineers will become more 
vocal and more articulate in telling 
the story of 


technical achieve- 


” 
ments. 
| he five 


gram at Cornell is in part an an- 


year engineering pro- 
swer to the need for leadership from 
among engineers. The program was 
meet the 
requirements of 


originated not only to 


growing technical 
the profession through more thor- 
ough preparation in basic science 
and more comprehensive training in 
applied engineering, but to provide 
more time for non-technical course 


work as well. The three-two pro- 


gram adopted by a number of 
schools, providing three years of 
liberal arts preparation for two 
years of engineering 1s another ap- 
proach to the problem of providing 
a liberal background for engineers 
I.ducationally the problem concerns 
high schools too. As they encour- 


take 


age students to preparatory 


work in math and science that will 
enable the student to study engi- 
neering in college, they must care- 
fully 
fundamentals of good writing and 
speaking, as make him 
aware of the great bodies of truth 


prepare that student in the 


well as 


beyond the discipline of science 


Problem Challenges Individuals 


The greatest challenge to devel- 
op leadership in engineers les with 
the individual 
individual professional engineer. No 
liberal 


student—and the 


college degree, whether in 
arts or engineering, makes an edu- 
Rather it 


individual recognizes as significant 


cated man. is what the 
in his life, what the individual does 
with his curiosity, and what the in- 
dividual establishes as goals and be- 
liefs, that mark him as an educated 
man. [ngineering who 
take time to read, work, and ex- 
themselves in 


students 
press areas outside 
their classrooms are moving in the 
direction of a broader, more eftec- 
tive education. Practicing engineers 


take 


community, 


who time to participate in 


government, and 





church affairs, to speak and write 
for an audience other than just en- 
gineers are likewise moving toward 
them- 


the goal of understanding 


selves, their fellow men, and the 
purpose for living. In this way both 
students and practicing engineers 
can help offset the mania for engi- 
neering quantity by encouraging 
engineering quality that is not only 
technically competent but able to 
contribute effective leadership in a 


variety of human endeavors. 


In a personal sense, the capacity 
for synthesis that results from com- 
bining the liberal with the technical 
perspective provides individual sat- 
isfaction and direction in_ living. 
The engineer can thus find a life 
that is complete. In the words of 


Bromfield, ‘The 


man is a happy man, even in mis- 


Louis ( omplete 
ery and tragedy, because he has al- 
Ways an inner awareness that he 
has lived a complete existance 

in success and failure; in. satisfac- 
tion and disappointment; in  dis- 
tinction and vulgarity. Not only ts 
he complete; he is much more; he 
if a man.” 











The textile industry—through its variety 
of processes and products—plays one of 
the most significant roles in the everyday 
lives and activities of all Americans. To- 
day, efficient men, methods and machines 
produce yarns and fabrics for an almost 
endless list of products of which clothing, 
carpets, drapes, tires, belting, shoes and 
furniture are but a sample. With hearten- 
ing regularity, textile manufacturing ad- 
vances are being made, new fibers and 
blends created, and new applications de- 
veloped. 

Pacing textile industry progress is an 
intensive research program, Synthetics now 
are as familiar and serviceable as cotton, 
wool and other natural fibers, and have 
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INDUSTRIES THAT MAKE AMERICA GREAT 


TEXTILES... 
SPINNING FABULOUS YARNS 


freed us from any dependence upon im- 
ports such as silk. Concentrated develop- 
ment of the industry’s manufacturing pro- 
cesses has brought new techniques and 
methods to improve and speed up the 
transformation of raw fiber into finished 
material. 

But not content with the dynamic prog- 
ress already made, the textile industry is 
continuing to reinvest earnings to insure 
further advances. It is enlisted—with its 
suppliers and processors—in a never-end- 
ing effort toimprove machines and methods. 

An important requirement in this second 
largest industry in America is steam, used 
in textile plants for power, processing and 
heating. The Babcock & Wilcox Company, 





whose experience with steam extends over 
nearly a century, has long been a contribu- 
tor to textile industry progress. B&W 
boilers and associated equipment are being 
improved constantly as B&W’s research 
and engineering facilities devote time, ef- 
fort and money to help make better boilers 
for all industry. The Babcock & Wilcox 
Company, Boiler Division, 161 East 42nd 
Street, New York 17, N. Y. 
N-205 
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10 years from now 
will you be proud 


of your decision? 





The right decision now, at the launch- 
ing of your career, can do much to 
influence your success. 

Pittsburgh Plate Glass Company has 
a host of fine young men who are hold- 
ing responsible positions in the PPG 
organization. Ten years ago, many of 
them were faced with the same decision 
that now faces you: ‘“Which company 
shall I select?’ 

They chose PPG because it offers 
unlimited opportunity. PPG has never 
stopped expanding of growing in its 
73 years of existence. Its markets are 
constantly increasing. PPG's manage- 
ment is progressive. It seeks men who 
can grow with the company .. . men 


who can take over responsibilities. In 


PPG, it isn't necessary to wait for a 
man’s retirement or death before you 
move up in the ranks. Opportunities 
are opening up all the time in all of its 
important divisions: Paint, Glass, 
Chemicals, Brushes, Fiber Glass. 

This is your year of decision. We 
invite you to look into Pittsburgh Plate 
Glass Company. To help you become 
better acquainted with PPG, we sug 
gest you get a copy right away of the 
booklet entitled, “Toward New Hori 
zons with Pittsburgh Plate.’ Ask your 
placement officer for a copy or write 
directly to the Pittsburgh Plate Glass 
Company, General Personnel Director, 
One Gateway Center, Pittsburgh 22, 


Pennsylvania. 


CHEMICALS BRUSHES PLASTICS FIBER GLASS 


rPirVzrz eae U8.6G PLave GLass COMPANY 


345 PLANTS, MERCHANDISING BRANCHES, AND SALES OFFICES LOCATED IN 250 CITIES 


PAINTS GLASS 


G 
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DOW PROFILE NO. 1—RALPH PFISTER 
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“Expansion is SO rapid 





at Dow, you have to 


keep moving up, 





growing, learning, 





Just LO keep pace.” 































THIS COMMUNITY CENTER in a Dow city is typical of the excellent recrea 
available to Raiph Pfister and other Dow employees 





tional facilities 











you 


RALPH PFISTER'S FAST RISE in only four years at Dow exemplifies the opportunities that exist with the 





“fastest-growing chemical company.” 


Thus, this 27-year-old production engineer explains 


his new position as Superintendent of a multimillion 


dollar warehouse with a work force of 100 men. 


In June, 1951, Ralph Pfister graduated from Northwestern 
University’s Technological Institute. His studies, experi- 
ence and natural inclination pointed to a future in produc- 
tion engineering. Pointed right to a position as process 
engineer in the Dow saran plant. 


Within three years, Ralph moved to Ass’t. Superintendent 
of a production train in a wing of the Styron® plant, to 
Ass’t. Superintendent of the entire wing and two months 
ago to Superintendent of the 500,000 sq. ft. warehouse 
serving all wings of the plant. 


“Always something new to learn... upper management 
not only allows but encourages our making the important 
decisions . . . the people are interesting, stimulating both 
at work and socially.” 

These excerpts from a conversation with Ralph Pfister 
give a quick profile of employment at Dow. Here is the 
fastest-growing company in the nation’s fastest-growing 
industry. Dow communities provide some of America’s 
most pleasant living surroundings and educational and 
recreational facilities, 





Wohether your interest be production, research or technical 
sales, for more information on a career at Dow write for the 
16-page booklet “ Opportunities with The Dou Chemical 
Company a {ddr SS your request to Technical Employment 
Department, THE DOW CHEMICAL COMPANY, Midland, 
Vichigan, or Freeport Texas 
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of Chemical Engineering 


Wilson & Ru 


Principle 
Thermodynamics by 


UcGraw Hil, 1956 
Rewewed by Robert Von Berg, 


Professor of Chemical Engineering 


In writing a book on thermody 
namics for the undergraduate stu- 






dent, there is little or no possibility 
of providing new and enlightening 





theories and concepts. Your aim 








must be to present the basic prin- 





ciples which are rather nebulous 





generalities and few in number in 





a way as to make them interesting 





reading. Once these principles are 





assimilated, the reader must then 








be shown how they can be applied 





to situations in the 





engineering, 











world about him. The authors have 








handled these requirements of an 








elementary thermodynamics text 








admirably. The book is written for 








a junior level course in chemical 








BOOK REVIEWS: 





engineering thermodynamics and ts 


considerably less advanced than 
texts by Dodge 
Watson, which = ar 


graduate level work as well 


and Hougen and 
intended = for 


If the book is judged on the basis 
of the requirements of a text for a 
course in chemical engineering ther- 
modynamics at Cornell, it is lacking 
mainly in adequate coverage of a 
number of topics. For the sam 
type course in a four-year program, 
I feel the material coverage is very 
nearly right. The concept of avail- 
able energy 1s only briefly consid- 
ered. In a world where high effi- 
crency 1s becoming so very iImpor- 
tant, | feel this concept should be 
given much more emphasis. One of 
the ultimate aims in learning thet 
modynamics methods is to be able 
to make predictions of chemical 
equilibrium and in turn, use this in 


rate cal ulations and reactor design 


As in many texts, equilibrium re 
ceives too brief a treatment. It ts 
often necessary to make use of em 
pirical methods for calculation of 
enthalpy, entropy and other thet 


Although 


disc USS¢ d (puite 


modynami properties 
such methods are 
adequately in the general literature, 
inclusion of more of this material 
would have made the book a more 


valuable reference 


On the other hand, the authors 
have included material not found 
in similar texts which should make 
the book well worth keeping on 
your reference shelf. The compres 
sibility charts of Nelson and Obert 
which are plotted using reduced 
volume “as a parometet have been 
reproduced lL hese charts overcome 
the usual trial and error difficulty 
of standard charts. There ts an ex 


cellent discussion of graphical pre 


(Continued next page) 
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Manufactures of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 


HIGH-TEMPERATURE CEMENTS 
SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materiuls:- 


GRAPHITE ——— SILICON CARBIDE ——— FUSED ALUMINA ——— MULLITE 


MAGNESIA ZIRCON 


LAVA CRUCIBLE-REFRACTORIES CO. 


PITTSBURGH, PA. 
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Book Review 


(Continued from page 423) 


sentation and interpretation that 
would be helpful to any engineer 
The Gibbs-Duhem 


methods of checking phase equili- 


relations and 


brum data consistency 18 very well 
dom 

[he authors have attempted to 
build a whole series of problems 


around a single chemical plant flow 


Mechanism 
Reweu ed by Profes sor // | 
Department of Machine Design 


The bock “Mechanism” — by 
Joseph Stiles Beggs published in 
1955 by McGraw-Hill is an inter- 
esting book and the first book to 
be published recently for advanced 
work in kinematics and mechan- 
isms. 

This book is the first volume in 
the new Series in Mechanical Engi- 


Vabi ; 





gears, non-circular 
as elliptical or 


of conjugate 
spur gears such 
logarithmic spiral gears, and a ma- 
thematical treatment of the cutting 
of hypoid gears. One subject that 
is definitely lacking in the treat- 
ment of gearing is that of non- 
standard = spur (extended 
center distance 
and short addendum system). 
Mr. Beggs’ treatment of cams 
follows the usual pattern of graph- 
ical cam design. He introduces the 
subject of analytical cam design 


gears 
system and long 


but does not go far enough with it 
to make it useful. 

The last chapter in the book. 
Newtonian Mechanics of Rigid 
Bodies, is a very valuable addition 
and serves as a good reference work 


The thought is that this will 
interest if each 


sheet neering 


offered by McGraw-Hill 
stimulate more and “provides an advanced text 
problem has an apparent practical on mechanism and also provides 
appheation The idea is excellent the practicing design engineer with 
but it remains to be seen whether a reference book for the analysis of 
a great enough variety of problems mechanism and a source of me- 


are possible. They have given only chanical movements.” on the principles of kinematics and 


limited coverage to applications in dynamics. 

In conclusion it might be men- 
tioned that there are no problems 
included in the book for class use 


This, together with the unusual se- 


[wo unusual chapters are Com- 


the text. Steam power production, puting Mechanisms and The Con- 
gas compression and refrigeration trol of Mechanisms. The 


deals with optical and electrica! 


author 
re the only processes discussed. | 


am much in favor of this. It demon- systems as well as with mechan: 



































strates enough applications but cal systems lection of subject matter, makes the 
keeps the balance on the side of The chapter on gears covers book more useful as a_ reference 
basic principles rather than appli- work not usually found in a mech- book than as a text in advanced 
cation anism text, e.g. analytical treatment mechanisms 

tts sestssssrses Pitesti ittitititttiititetitiitiitisiiiiit: ; + 
! 
“Where Printing Gets Done” 
+ 
| COMPANY hon 
| UIC Shell-I 
| CRICK eli-i¢ce 
Peer Ald 
Answers the needs of restaurants, hospitals, 
hotels, fishermen, truckers, dairymen, poultrymen and others 
H fer clean, broken ice that can be scooped, shoveled, bagged 
H F or blown through a hose. Shell-ice Makers are full-automatic, 
i 317 East State Street require little floor space, are highly economical. Built ina 
: multiplicity of sizes. Ask for bulletin 54. 
ITHACA Get data now on the Frick Graduate Training 
Course in Refrigeration. 
Phone 4-1271 

WAYRESBHORO. PENNA 
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he MATE MORRO  s 





GYROSCOPICS 
SERVO MECHANISMS 


AUTOMATIC FLIGHT 
CONTROLS 


FIRE CONTROL SYSTEMS 
COMPUTERS 
ELECTRONICS 
HYDRAULICS 

OPTICS 

NAVIGATION SYSTEMS 
BALLISTICS 

RADARS 


TEST AND TELEMETERING 
EQUIPMENT 


PROPULSION 
AERODYNAMICS 


MINIATURIZATION AND 
MODULAR DESIGN 


INERTIAL GUIDANCE 


EVALUATION AND 
SYSTEM ANALYSIS 


LOGISTICS 


For Graduate Engineers, the Sky is the Limit in 


Missile Careers with Sperry 


Study the list above and you'll find that here at Sperry we 
are engaged in every phase of engineering necessary for missile 
development. Since 1916 when Sperry developed the first 


pilotiess aerial torpedo for the Navy, we have specialized ina 


the arts required for the missiles of today and tomorrow 
Currently Sperry is putting its capabilities to work in six CYROSCOPE COMPANY 
major rnissile systems— of all types—ranging from complete 


systems’ cognizance to major sub-system responsibility 
DIVISION OF SPERRY RAND CORPORATION 
If you are interested in getting into missile engineering or 
want to specialize in any of the phases of engineering listed 
above 2e the Sperry representative when he visits 
your school—or write now to J. W. Owyer, Sperry Gyroscope 


Company, Section 1B5 
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The Importance o 
Electrical Conductors 


In the ability to transmit electricity, aj! 
forms of matter may be divided into 
two general classes, namely, conductors 
and insulators. Conductors permit elec- 
tric current to flow readily; that is, 
they offer little resistance to its flow, 
whereas, insulators offer relatively great 
resistance to the flow of electricity. All 
substances at normal temperatures of- 
fer some resistance to the flow of 
electric current. In general, the metals 
are good conductors, while glass, 
oil and most organic substances are 
classed as insulators. Although silver 
offers the lowest resistance to the flow 
of electricity of the common metals, its 
cost is such that it is not widely used as 
a conductor. The conductors most gen- 
erally used in the cable industry are 
made of copper or aluminum. 

The manner in which electricity flows 
through clementary material may be 
readily visualized from the modern con- 
cepts of the structure of matter. Ac- 
cording to these concepts all elements 
are made up of minute indivisible part- 
icles called atoms. These in turn are 
composed of a positively charged nu- 
cleus around which one or more very 
small negatively charged particles, 
called electrons, rotate at high velocity. 
In conductors, some of these electrons 





are free to move when only a small dif- 
ference of potential is applied to the 
ends of the conductor and, since they 
are negatively charged, they flow to the 
positively charged end. This movement 
of electrons is electric current. 


in passing through conductors, the elec- 
trons must pass through the electron 
fields of many atoms. They thus collide 
with the atomic nuclei and other elec- 
trons. These collisions obstruct the flow 
of electrons and result in electrical re- 
sistance. 

The resistance of a homogeneous 
conductor of uniform cross-sectional 
area varies directly as its length and 
inversely as its cross-section, the length 
being in the direction of current flow. 
That is, R=pL/A where, R is the re- 
sistance in ohms, L is the length in the 
direction of current flow, A is the area 
perpendicular to the length and p is a 
constant of the particular material 
known as its specific resistivity. When 
the length and area are expressed in the 
same units such as L= one inch and 
A=one square inch, R=pX 1/1 or 
R =p, the specific resistance of the ma- 
terial in ohms per inch cube. 

The length and area of a conductor 
are generally expressed in other units 








Concentric Stranding 


























than inches. The most commonly used 
unit of cross-sectional area in the cable 
industry is the circular mil, usually 
designated as cir. mil or CM. This is 
the area of a circle whose diameter is 
one mil, 0.001 inch. The area of a cir- 
cular mil is /4 or 0.7854 of a square 
mil. The unit of length usually associ- 
ated with this unit is the foot and the 
resistance becomes ohms per CM-foot. 
The resistance of annealed copper and 
aluminum per circular mil-foot at 20C 
are 10.371 and 17.011 ohms respec- 
tively. The resistance of a copper con- 
ductor 64 mils in diameter and one foot 
long thus becomes 10.371 + 64? or 
0.00253 ohms. 


The sizes of electrical conductors are ex- 
pressed in the United States in terms of 
the American Wire Gauge. This was 
originally set up on the basis of a geo- 
metrical progression of 39 steps or sizes 
between a wire 460 mils in diameter 
(Size 4/0) and a wire 5 mils in diameter 
(Size 36). The ratio of the diameter of 
a wire to that of the next larger size in 
this series is$Y 460/5 = 1.12293. This 
ratio has since been used to extend the 
American Wire Gauge (AWG) to sizes 
smaller than 36 AWG (5 mils). The 
sizes of conductors larger than 4/0 are 
expressed in circular mil area. The size 
of a conductor made up of a number 
of wires is determined from the sum of 
the circular mil areas of the individual 
wires. 

When current flows through a con- 
ductor there is, according toOhm’s law, 
a voltage drop of E = IR, where E is in 
volts, | is in amperes and R is in ohms, 
and power equal to EI watts is con- 
verted to heat. Since E= IR, this power 
converted to heat becomes I’R watts. 
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These two factors, voltage drop and 
conductor heating, are of prime impor- 
tance in the design of conductors. Con- 
ductors must be of sufficiently low re- 
sistance that the voltage drop does not 
become excessive. In good design this 
voltage drop should not exceed 3 per 
cent for power circuits or | per cent for 
lighting circuits. The conductors should 
also be large enough that, when carry- 
ing their current, their temperature 
does not exceed that for which their 
insulation is designed. This rated cur- 
rent is referred to as the current carry- 
ing capacity. The current carrying 
capacities of the various sizes of con- 
ductors and installation conditions have 
been established. It should be noted 
that the temperature attained by a con- 
ductor depends not only on the amount 
of heat generated but also on the ther- 
mal resistance of its surroundings. 


in addition to providing satisfactory 
voltage drop and current carrying ca 
pacity, conductors must be designed to 
provide adequate flexibility during in- 
stallation and service. This is accom- 
plished by building up the conductor 
from one or more adequately small 
wires, depending on the flexibility re- 
quired. For example, the conductor for 
heater cord or welding cable, which is 
subject to repeated flexing in service, is 
usually made up of copper strands hav- 
ing a diameter of .005” or .0063”, while 
the conductor for overhead weather- 
proof cable may be a single wire. 


For reprints of these pages write to 
United States Rubber, Electrical Wire & 
Cable Department, Rockefeller Center, 
New York 20, WN. Y. 
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A Tower of 
Opportunity 


for America’s young 
engineers with capacity for 
continuing achievements in 

radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 
a great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 
America... opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities ... to win rec- 
ognition... to achieve advance- 
ment commensurate with 
capacity. 

Learn more about this noted 
Tower of Opportunity... its long- 
range program and generous em- 
ployee benefits, See your Place- 
ment Officer today for further in- 
formation about FTL, 


INTERESTING 
ASSIGNMENTS IN — 
Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Antennas 

Telephone and 
Wire Transmission Systems 


Federal 
Telecommunication 
Laboratories ix 
A Division of International 


Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 








Radio Chemical Research 


(Continuded from page 18) 


Solvent Extraction Problems 


Of the three problems which in- 
terest him, Professor Diamond has 
chosen to attack solvent extraction 
first. Solvent extraction, also known 
as liquid-liquid extraction, involves 
the distribution of a dissolved sub- 
stance between two liquid solvents 
which are in contact but which are 
insoluble in each other. The sim- 
plest example is an experiment per- 
formed in freshman chemistry lab- 
oratory, in which one starts with 
bromine dissolved in’ water, and 
then adds carbon tetrachloride. The 
carbon tetrachloride is insoluble in 
water and merely floats on top of 
i%. The bromine its found to pass 
quickly and almost completely from 
the water up into the carbon tetra- 
chloride, since its solubility in the 
latter solvent is very much higher 
than in water. Most ionic sub- 
stances originally in the water 
along with the bromine would dis- 
solve little or not at all in’ the 
carbon tetrachloride, and the bro- 
mine would have been separated 
from them. This selective separa- 
tion, called “extraction,” of the 
bromine from the water, is the val- 
uable feature of solvent extraction 
If some undesired substances ex- 
tract slightly along with the desired 
species, the process can be repeated 
over and over until the desired sub- 
stance is completely isolated. Many 
other pairs of very dissimilar liquids 
besides water-carbon tetrachloride 
exhibit this extraction behavior, 
each pair having its own favorite 
substances to extract. 

The extraction of halogens by 
carbon tetrachloride is a particu- 
larly simple and well understood 
process, which can be explained 
merely by the relative solubilities in 
the two liquids. Professor Diamond 
is investigating another and much 
more mysterious type of solvent 
extraction, of metallic ions from 
certain acid solutions into certain 
organic solvents. The experimental 
procedure is simple in_ principle 
The metallic ion to be extracted is 
made a radioactive tracer. It is 
added in measured proportions to 
the two solvents, and the mixture 
is Shaken up and then allowed to 





The tracers to be used in the experiments 

must be prepared behind lead bricks since 

the primary radioactive sources are 
“very” hot. 


settle. When the two immiscible 
liquid solvents have separated 
again, a small measured sample of 
each is measured into the little 
vials. The two vials are tested for 
level of radioactivity in the scintil- 
lation counter, determining the rel- 
ative concentrations of the metallic 
ion in the two solutions. This con- 
centration ratio, known as the 
“Distribution Ratio,” tells how well 
that ion is extracted by that sol- 
vent under those conditions. This 
procedure is ideally suited to per- 
forming large numbers of such ex- 
periments at once, varying the sol- 
vents, the acidity level, the initial 
ion concentration, and the tempera- 
ture to determine the effect of each 
upon the Distribution Ratio. From 
the data which has been gathered 
so far, Professor Diamond has been 
able to find tentative answers to 
some of the perplexing aspects of 
these extractions, although the cen 
tral question of exactly why the 
ions @xtract at all is still unan- 
swered, 

We have discussed the solvent 
extraction experiments in detail, as 
they show clearly how radioactive 
isotopes are being used to speed the 
measurements. Althouch the other 
two problems, ion exchange resins 
and complex ion formation, differ 
considerably in chemistry from sol- 
vent extraction, the application of 
tracers to their investigation Is very 
similar. 
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How to get longer 
roller and belt life 
in a conveyor system 


Engineers had to find a way to reduce costly friction 
and wear on rollers and idlers in designing this big 
conveyor system. It handles up to 3,300 tons of ore 
per hour on each of two 54” belts traveling at more 
than 500 feet per minute. Their solution: Mounting 
the idlers on Timken® tapered roller bearings. 
Result: reduced friction, less sliding and scuffing 
between idlers and belts, longer roller and belt life. 








True rolling motion, 
high precision practically 
eliminate friction — ———_ 


All lines drawn coincident with the working surfaces 
of the rollers and races of Timken bearings meet at 
a common point on the bearing axis. This means 
Timken bearings are designed by geometrical law 
to have true rolling motion. And they're manufac- 
tured with great accuracy to live up to their design. 
Result: Timken bearings practically eliminate fric- 
tion, give longer bearing life, keep conveyors roll- 


ing smoothly. 





Want to learn more about bearings 
or job opportunities? 


Many of the engineering prob- Timken bearings. And for infor- 
lems you'll face after graduation mation about the excellent job 
will involve bearing applications. opportunitiesatthe Timken Com- 
For help in learning more about pany, write for a copy of "This 
bearings, write for the 270-page Is Timken”. The Timken Roller 
General Information Manual on Bearing Company, Canton 6, O. 





NOT JUST A BALL © NOT JUST A ROLLER > THE TIMKEN TAPERED ROLLER o> 


pana igen cle teeth A BEARING TAKES RADIAL @) AND THRUST -@)~ LOADS OR ANY COMBINATION pI 


TAPERED ROLLER BEARINGS 
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when promotions occur at Columbia-Southern 


you're always in the swim 


Columbia-Southern is vitally interested in the 
professional growth of its employees and in having 
a well-rounded, smooth-working organization. 

Columbia-Southern’s management knows that 
the company and the individual benefit when 
maximum use is made of each man’s abilities. 
That is why, in addition to the personnel records 
maintained at each plant, there is a central file in 
the company’s general offices which contains 
records of performance and capabilities. Thus, 
when a vacancy occurs, all qualified employees 
are considered for the advancement—not just the 
ones who are close at hand. 

Columbia-Southern abounds in opportunity. 
Its ever-expanding line of new products, its new 
facilities, its market development, plus the phe- 
nomenal increase in the demand for basic chem- 
icals . . . is constantly creating new jobs and 
responsibilities to be handled by capable men in 
engineering, accounting, transportation, research, 
quality control, construction, maintenance, power, 
design, industrial relations, sales, purchasing, pro- 
duction and a host of others 


That is why you'll hear employees say that it’s 
not only a pleasure to work for Columbia-Southern, 
but it is gratifying to know that every time an 
opening exists, every qualified man is given full 
consideration. Our employees believe as we do 
that it is a more than fair policy. 

If you’d like to become part of the progressive 
Columbia-Southern organization where a man’s 
ability is recognized and rewarded, then write 
today for more information to the Personnel 
Manager at our Pittsburgh address or any of the 
plants. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 


OWE GATEWAY CENTER PITTSSURGH 22) PENNSYLVANIA 


DISTRICT OFFICES: Cincinnati * Charlotte * Chicago + Cleveland 
Boston * New York «+ St. Lovis + Minneapolis + New Orleans 
Dallas * Houston + Pittsburgh * Philadelphia * San Francisco 


IN CANADA; Standard Chemical Limited and its Commercial 
Chemicals Division 
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Research Specialist Edward 
Lovick (right) discusses 
application of experimental 
slot antenna in the vertical 
stabilizer of a high-speed 
aircraft with Electronics 
Research Engineer Irving 
Alne and Electronics 
Research Engineer 

Fred R. Zboril. 


Lockheed antenna program 


offers wide range of assignments 


Airborne Antenna Design is onc of the fastest-growing areas of 
endeavor at Lockheed. Advanced development projects include 
work on stub, slot, reflector-type, horn and various dipole antennas. 
These diverse antenna activities reflect the full scope of 
Lockheed’s expanding development and production program. 

For with 13 models of aircraft already in production and the 

largest development program in the company’s history underway, 
the work of Lockheed Antenna Designers covers virtually the 


entire spectrum of aircraft, commercial and military. 


You are invited to contact your Placement Officer for a brochure 


describing life and work at Lockheed in the San Fernando Valley. 


Lockheed AIRCRAFT CORPORATION © California Division 


BURBANK « California 
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WHEN YOU ARE 
CHIEF ENGINEER 
.- WHICH DESIGN 
WILL YOU OK? 


welded steel 
or cast iron 


HE first question you'd ask is... 
does the design do the best job 
at lowest cost? If not—why not. 


Industry constantly asks why things 
are done the way they are... to see if 
there is a better, less costly way. 


One question is why shouldn't all 
machinery be designed for welded 
steel... when steel designs are strong- 
er, more rigid, more rugged . . . yet 
cost less to build. 

By knowing how to use welded 
steel, you hold the answers to many 
designing problems. Here for example 
is how one machine part is made for 
44% less cost by a simple change from 
cast iron to steel, 






Former Design 
Cost $664.33 


Welded Steel 
Design 
Cost $378.34 


Latest ideas for developing welded 
steel designs are available to engineer- 
ing students by writing for Elements 
of Machine Design. 


THE LINCOLN ELECTRIC COMPANY 
Dept. 6200, Cleveland 17 Ohio 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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College News 
(Continued from page 28) 

in imagination on Hawaii’s Waikiki 
Beach, where the temperature stays 
between 60 and 85 and sunshine is 
common, Their project has been to 
redesign the beach to accommodate 
twice as many tourists without 
causing congestion. Professor Fred- 
erick W. Edmondson thought up 
the project as the result of a trip to 
Hawai last year, where he learned 
of a ten-year plan to boost the 
number of tourists from 100,000 to 
280,000 a year 

After hearing a summary of the 
situation by Professor Edmondson, 
who brought back dozens of photo- 
graphs of the present day beach, 
the students formed study groups 
which reported the necessary eco- 
nomic, geologic, governmental, and 
historical data. Redividing, groups 
of students tackled the various re- 
traffic, rec- 
reational areas, land use, utilities, 


development problems 


construction problems, and financ- 
Ing. 

The traffic 
forward the following suggestions: 
the construction of a highway north 
of Waikiki to carry through traffic 
around the beach 
bridge across the Ala Wai Canal, 


committee brought 


area, a new 


replacing two present bridges and 
connecting with the thruway by a 
cloverleaf; curving streets to seryv- 
ice the beach area only; overpasses 
to allow bathers to reach the 
beaches without crossing traffic, as 
they now must; and a number of 
multi-story garages to solve park- 
ing congestion, 

As another example, consider the 
finance group's recommendations, 
which included the establishment 
the Hawatian 


Authority 


of a new agency, 


Tourist Development 
Financed by revenue bonds and em- 
powered to acquire title to land, 
clear or improve it, and lease it to 
private enterprise for development, 
it would plan projects throughout 
the territory. A legal maximum on 
the lerritory’s debt 
prohibit its handling the project, 
the students learned, and no federal 


limit would 


aid is available for such programs 
No single private group could af- 
ford so great an enterprise 

Ihe students retained present 
hotels, but lo« ated new ones so as 
to keep clear as much of the ocean 


view as possible. Buildings for pro- 









fessional and commercial use are in 
one central area, and large park 
and beach areas are set aside. All 
these ideas and many more have 
been incorporated in a 14 by six foot 
model of the redevelopment, which 
has a scale of 100 feet to one inch, 


with laminated cardboard sheets 
duplicating the topography. The 
highest point, 600-foot Diamond 


Head, is & sheets high. 

The blue sea, complete with 
waves is represented by translucent 
plastic sheets, over color which is 
graduated to show the different 
depths. On the model beach and in 
the water are poppy seeds, repre- 
senting bathers. Oat 
pleasure craft; varicolored dill 
pickle seeds are automobiles. The 


seeds are 


students made the thousands of 
bungalows and houses of stiff paper, 
and for houses and office buildings 
used transparent colored acetate, 
cardboard, and 
glas. A lacy plastic ear-ring is a 
marina 


of a round pond. Wire screen rep- 


corrugated  plexi- 


restaurant, in the middle 


resents masses of banyan trees and 
map tacks are palms. All this will 
be shipped to Hawan for display 
and a brochure describing the proj- 
ect will be printed 

Katz Discusses Thermal 
Barrier 

What will happen to commer- 
cial and military aircraft when the 
thermal barrier is broken? This sub- 
ject 1s discussed by Professor Israel 
Katz of the Department of Thermal 
Engineering in the March issue of 
Research and Engineering. 

In an article entitled “Power: the 
Key to Flight beyond the Thermal 
Barrier,” Professor Katz writes that 
the key factor in this advance will 
be the power plant, which will dic 
tate the configurations of the vehi 
cle, as well as its lifting, propelling 
and cooling characteristics. In the 
future aircraft the power plant will 
be indistinguishable from engine 
and aircraft structures 

The article proposes a new 
highly integrated 
engine - airframe 

He analyzes the fac- 


scheme — using 


turbojet com- 
binations. 
tors that limit conventional turbo- 
jet engine performance and sug 
gests this solution: continuous in- 
duction of boundary layer air and 
its acceleration to a relative veloc 
ity slightly greater than that of the 
surrounding air stream 
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Today's powerful turbo-jet and turbo-prop engines 
are a far cry from the aircraft engines of a mere 10 
years ago. 

But we've hardly scratched the surface. We’re still 
pioneering. 

Sure, the sound barrier’s been cracked. But, who 
knows, perhaps in the next 10 years we'll be flying at 
speeds 2 or 3 times the speed of sound. Newer, more 
complex, more powerful engines ARE in the offing. 
There'll be new fields to conquer. For instance, the 
thermal barrier! 

Allison, a pioneer in the design, development and 
production of aircraft engines, now 1s working on 
advanced design turbine engines to meet future re- 
quirements . . . whatever they might be. Proven fea- 
tures of engines like the Allison J71 and T56 may be 
adapted to the engines of tomorrow. Allison engines 
of the future will be backed up with worlds of ex- 
perience gained in the development and production 
of its first 100,000 aircraft engines. 


MAY, 1956 


100,000 
ALLISON ENGINES 
1931-1956 


Now, Allison is in the midst of a $75 million ex- 
pansion program in engineering research and de- 
velopment facilities. Completion of the program will 
give Allison one of the world’s most complete, best- 
equipped, centers for the development of new, high 
performance turbo-prop and turbo-jet aircraft en- 
gines. This opens new and unlimited opportunities 
for young graduate engineers, for the program 
financed by General Motors—creates an immediate 
need for a 40% increase in engineers. 


) 


Want to know more about YOUR career oppor- 
tunities at Allison? Why not arrange now for an 
interview with our representative on your Campus. Or, 
write for information about the challenging work 
awaiting you at Allison: Engineering College Con- 
tact, Allrson Division, General Motors (¢ orporation, 
Indianapolis 6, Indiana. 
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A WHIRLPOOL SPIRALS into the inlet of a model pump. This unique picture shows 
how air, a common cause of pumping trouble, was carried into the pump in... 


The Case of the Baffled Whirlpool 


Some time ago, the report reached us that two The solution came with experimentation. A simple 
Worthington vertical turbine pumps installed by one baffle arrangement in a side channel eliminated the 
of our customers weren't working right. They deliv- whirlpool—and the trouble-making air. 
ered plenty of water, but vibrated badly and burned Chasing the gremlins from pump installations like 
out bearings this, boosting the efficiency of heat transfer in air 

The customer asked us to find the trouble fast conditioners, developing better seals for pumps and 
After checking we knew the pumps were okay, so compressors — these are all in the day’s work for 
Worthington Research had to answer him. Worthington’s busy research engineers. At Worth- 

First thing we did was build a one-tenth scale ington, research ranks right alongside engineering, 
model of the customer's installation, The photo production, and sales to develop better products for 
shows what happened when we started pumping all industry 

A whirlpool immediately formed between the water For the complete story of how you can fit into the 
surface and the pump inlet. Air, trapped in the whirl- Worthington picture, write F. F. Thompson, Mgr., 
pool and carried into the pump, was the villain in Personnel & Training, Worthington Corporation, 


the case Harrison, New Jersey 4.25C 


See the Worthington representative when he visits your campus 
See the Worthington 
Corporation exhibit in 
cau WORTHINGTON 
informative display of 
“* 7 
er 


product developments 

for industry, business and LS Se bid 
he kA Sn be ‘ 
the home, Park Avenue IT : 


and 40th Street Lal POD 


When you're thinking of a good job —think high—think Worthington 


AIR CONDITIONING AND REFRIGERATION + COMPRESSORS + CONSTRUCTION EQUIPMENT + ENGINES + DEAERATORS + INDUSTRIAL MIXERS 
LIQUID METERS » MECHANICAL POWER TRANSMISSION + PUMPS + STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES - WELDING POSITIONERS 


Se 











many doors will be 


opened to you... 
which will you enter 
when you become an 





engineer 








JOB 
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A 
CAREER 
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OPPORTUNITY KNOCKS for engineering careers 
at this magnificent new jet aircraft equipment plant 





, MT. 


HAMILTON STANDARD 


HAMILTON STANDARDa piviSiON OF UNITED AIRCRAFT CORPORATION 


MAY, 1956 


Make the right choice when you begin to invest your hard-won skill and 
knowledge in engineering. Hamilton Standard offers a plant where initiative 


and responsibility are encouraged ... where young men are in top manage- 
ment posts ... an engineering staff which has been continuously expanding 
for 35 years ...a plant which has been judged one of the top 10 in the 
nation. You don't just fill a position at H-S ... you commence a career! Some 


of Hamilton's present projects include jet fuel controls, jet turbine starters, 
hydraulic pumps, air cycle and vapor refrigeration systems, controls and 
accessories for nuclear engines, propellers for turbine and piston engines. 


GRADUATE PROGRAMA . .. while at Hamilton Standard you will be encouraged 
to take advantage of the company’s liberal tuition assistance plan and to 
pursue postgraduate studies at nearby Hartford Graduate Center of 
Rensselaer Polytechnic Institute. 






ee “sé ” 
WHE Send for “YOU AND YOUR FUTURE 
a colorful brochure picturing and describing all of the activi 
eenseant ties and opportunities ot H-S plus information on the 
graduate engineering program. Write Mr T. K Bye, (111) 
2 
hoe Bradley Field Road, Windsor Locks, Connecticut 




















@® York is a leader in the field... 


AIR 


® The field is already big, growing fast... 


@® Every York installation is engineered... 















CONDITIONING: 


A Career for Engineers 
with Management Potential 






® That's why York looks for engineers with management 





Air Conditioning today is more than 
accepted; it's expected and such bur- 
geoning industries as frozen foods are 
making heavy demands for refrigera- 
tion. York clients include banks, 
hotels, huge office buildings, indus- 
trial plants, food processors, and 
government installations. 


York systems are engineered to fit 
the particular requirements of each 
customer. This is important to York, 
because it is one of the factors con- 
tributing to York’s reputation as a 
producer of quality air conditioning 
and refrigeration. It is important to 
the graduate engineer, because it indi- 
cates York’s dependence upon the 
engineer, Y ork industrial systems are 
not sold across the counter: they are 
sold by engineers who contribute 
their skills to the specification and 
installation of the system, each step 











the quality name tn air conditioning 
HEADQUARTERS FOR 
MECHANICAL COOLING SGINCE 18685 


potential, trains them well for responsible positions. 





of the way. And the jobs vary: today’s 
job might be a large office building; 
tomorrow's a bank, or a store or a 
huge factory, or even an environ- 
mental test hanger for the Air Force. 


York management is largely drawn 
from its engineering staff. Today, of 
the 25 top engineering executives at 
York, /9 came up through the YORK 
College Graduate Training Program. 
Being engineers, they know the prob- 
lems and aspirations of young engi- 
neers, and they know how to help 
them get ahead. 


The YORK College Graduate Train- 
ing Program, alone in the industry, 
provides a personalized and tailored 
training content beamed to the spe- 
cific placement chosen by the young 
Engineering graduate. It is comprised 





of integrated classroom and on-the- 
job training assignments, which con- 
siders the many aspects of personal 
development. At YORK, the title 
“Student Engineer” is a mark of dis- 
tinction. It is the proven pathway to 
personal success in a highly technical 
industry. 


To learn more about the Air Condi- 
tioning and Refrigerating industry, 
York Corporation and its highly effec- 
tive College Graduate Training Pro- 
gram — sce the Placement Director 
of your college or university to get a 
copy of the booklet “LIFE-TIME 
CAREERS WITH YORK”. For 
specific information as to how you 
and YORK might fit together for the 
years ahead, write: Training and 
Education Department, York Cor- 
poration, York, Pennsylvania, 


YORK 


CORPOR AT 


1 ON 
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a combination... for game! 


laminated plastics ...a combination of properties for trouble-shy designers 


When a man goes a-hunting for a combination material 
for a specific application, he wants a material that satisfies 
the property requirements . .. and is easy to machine. 
Synthane laminated plastic is just the material —plenty 
of good mechanical, electrical, electronic and chemical 
properties ...combined with excellent machining and fab- 
ricating characteristics. 


Synthane terminal insulators must meet high prop- 
erty and machining standards. They must have high 
dielectric strength in a machinable insulator, good 
moisture resistance, excellent arc resistance, good 
heat resistance and mechanical strength. This insu- 
lator and similar parts can be fabricated at the 
Synthane plant with no waste, no problems to the 
purchaser, 


EASILY MACHINED 


~ 


re 


— 


eae, 


wet 


| 
‘ 
C 


HIGH STRENGTH.-TO.- 
WEIGHT RATIO 


DIMENSIONAL STABILITY 








...send for complete catalog and fabricating data. SYNTHANE | 
IS} 


SYNTHANE CORPORATION, 13 RIVER ROAD, OAKS, PA. 
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partytine PAPER 
and 
lifetime CHROME 


HERE'S HOW THEY'RE 


ALLIED 


DIVISIONS: 
Barrett General Chemical 
Mutual Chemical National Aniline 
Nitrogen Semet-Solvay 
Solvay Process + International 


Allied to serve you better 
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Maybe you can’t see the connection between paper and hand- 
some chrome plating—but it’s there. Like so many things, 
both products begin with chemistry—and alkalies are indis- 


pen sable to both. 

Allied Chemical’s Solvay Process Division is a leading pro- 
ducer of alkalies—like caustic soda and soda ash used in 
papermaking. Another Allied Division, Mutual Chemical, uses 
soda ash in the making of chromium chemicals, such as 
chromic acid for plating. 

Recause Allied’s seven divisions are foremost producers of 
chemicals, there are scores of cases where two or more divi- 
sions team up to contribute to a finished product or to serve 
a particular industry. 

Allied Chemical altogether turns out more than 3,000 products. 
Seen or unseen, they’re helping everyone who makes, grows 


or uses things—that is, you. 


I Teexe 


atsuilisel| 
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GRADUATING ELECTRICAL ENGINEERS 


Haynes, John L 2. Marshall, James H 22. Glass, Harvey W 2. Meyer, Charles B 
Trapani, Richard G Allen, John L Scheer, Donald E 13. Van Deift, Robert 
Rougelot, Rodney 8 Palermo, Carmen J 2 Carville, James G,, . ; Gilmour, George A 
Doyle, John P ». Godfrey, Richard E 2 Dill, Franklin G >. Peaslee, John R 
Nosenzo, Louis V Ernandes, Frank A Lewis, William C ; Coburn, James M 
Genne, William G., Jr 7. Karmel, Paul R Taylor, Donald ‘7. Beck, Stephen G. W 
Kaye, Lester D Alper, Ralph Brazel, Yale j Pew, Richard W 
Rodewig, John 8 Jorasch, Ronald E Conroy, Eugene D ‘0. Prochaska Alexander: 
Chirinos, Alfonso A 4 Seeb, Stanley ; Laidlaw, William R Pastore, Neil H 
Harris, Stanley 21. Jacobs, Irwin H ; Schneider, Gerald Dollard, Roy G 


GRADUATING CIVIL ENGINEERS 


Frey, John B Johnson, Donald E 2 Douglas, Damon G., Jr 20. Kiefer, Ralph 
Kaskel, Alvin L Keyes, Robert N 4 Ma, Henry 8. Y ; Piske, Charles 
Koester, John D., « $. Hiler, Allison G 22. Ackert, Robert P 1. Riley, Thomas 
Quinn, John D., . Priedeman, John 8 2 Rothenberg, Morris J ‘2. Bump, Richa 
Elgort, Barry Arps, Edward F y Cardone, Anthony P }. Kegerreis, A 
Ripp, Frank J 3. Keith, Frederick 8 2 Schneidau, William K., Jr 4. Judd, Roger 
Brown, James W Brayman, George T May, Frederick W ; Van Sueten 
Tully, David H 18. Anderson, Edward M 27. Rooney, Thomas 8 6. Con n 
Wright. Thomas W 19. Braun, John D Hoover, Donald P Bt 

Nagy, John E 


MAY, 1956 





Behind Today’s Miracie Machines... 





a Master’s Touch in Oil 


World’s largest outdoor turbine plant, producing 
electricity for Atomic Energy Works at Paducah, 
Kentucky... 

Giant eye of the Mt. Palomar telescope through 
which man sees farther into space than ever before... 
World’s most completely automated plant, manu- 
facturing automobile engines... 


First successful diamond-making machine . 


One of every six industrial wheels turning in the 


free world—more than half the big turbines (S000 
kilowatts and over)... 


All have one thing in common—SOCONY MOBIL’S 
master touch in lubrication. 


Good reason! Men who depend on machinery de- 
pend ON SOCONY MOBIL, aS a partner in its protection, 
* * * 

Wherever there’s progress in motion—in your car, 
your factory, your farm or your home—you, too, 

can look to the leader for lubrication. 





SOCONY MOBIL OIL COMPANY, 


LEADER 


INC. 


IN LUBRICATION FOR NEARLY A CENTURY 


Affiliates: General Petroleum Corporation, Magnolia Petroleum Company 
Mobil Overseas Oil Company and Mobil Producing Company 
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A DECISION-MAKING LETTER 


THAT COULD BE VERY TRULY YOURS 


For information on 

sales, engineering and 
manufacturing opportunities 

at Heald, see your placement 
director, or write to 

Matthew Stepanski, Industrial 
Relations Director, The Heald 
Machine Company, Worcester 6, 
Massachusetts 





Bore-Matics 


& Internal 


Grinders 
Rotary Surface 
H E A L D Grinders 
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tHe HEALD macnine company 





— 


~ 


Subsidiary of The Cincinnati Milling Machine Co. 


Worcester 6, Massachusetts 
Chicago * Cleveland + Dayton * Detroit * Indianapolis * New York 





| a INDIVIDUAL 
Marquardt CEE PROFESSIONAL 


A NEW PROGRAM OF DEVELOPMENT 


for engineers 
in 
supersonic 
propulsion 


Marquardt, the leader in super- 
PROFE SSIONAL sonic propulsion, has inaugurated 
a program of Individual Profes- 
sional Development for its engi- 
DEVE LOPMENT neers. You can help us maintain 


this leadership for the future of 
for our Engineers 


supersonic propulsion. 


¥ 
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I.P.D. gives our engineers a | 
chance to advance to their maxi- §j 
mum potential in their present 
fields... and those beyond...ina a 

climate of continuing profes- 
sional growth from in-plant g 
courses and more than fifty cur- ff 
rent courses in Southern Califor- y 

a nia’s leading universities. New 
Individual courses are constantly being : 
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I.P.D. differs in its concept and 
objectives from ordinary com- 
pany training programs in that it 
gives each engineer an opportu- 
nity to grow and plan his devel- 
opment toward his own goal 


and at his own pace rather than 
complemented by i having to follow a rigid pre- 


for you by 
rol eis-tt-Vareliare 


7 oT -Tedr-Vit-3t-) 


determined pattern. 

rotelaalel- lah sr-1') eo) elela ire 

I.P.D. is part of an overall expan- 
sion program which anticipates a 
two-fold increase in personnel 
during the current year. This 
increase represents many addi- 
tional engineering opportunities. 


(Te [¥leor-tilelat-lmelaeleia-lsat-e 
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You can become a leader in super- 


ma al ld rt’, AIRCRAFT C0. {0 amas 


oe INQUIRIES FOR 
Attention: Professional Personnel if SUMMER EMPLOYMENT 
industrial Relations Department « 16555 Saticoy St, Van Nuys, Calif. INVITED 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER e 
2 am ae HE we See ae Oe 
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TEMPERATURE IS OUR BUSINESS... 
AND YOU CAN MAKE IT YOURS! 


CONTROL THE ELEMENTS 


ON THE HIGHWAY, 
UNDER THE SEA, 
IN THE FACTORY, 


IN THE AIR 


ENGINEERS! HARRISON OFFERS 
YOU "OPPORTUNITIES UNLIMITED”! 


Get ahead with Harrison! Get ahead with the leader! 

Harrison Radiator Division — world’s largest manufacturer of 
heat control equipment —offers a challenge, a career, a real future 
for every young engineer, We need mechanical and 

metallurgical chemical, industrial and electrical engineers for 
both our Product and Production Engineering Staffs, 

You'll have an opportunity to concentrate in special fields, for 
Harrison blankets the market in the manufacture of heat control 
equipment: car au conditioning heaters, radiators, 

thermostats heat exchangers for ultra-modern aireraft, 

marine, diesel and industrial equipment, For further information, 
contact your placement office or write Salaried Personnel, 
HARRISON RADIATOR DIVISION, 

GENERAL MOTORS CORP., LOCKPORT, WN. Y. 





GENERAL 
MOTORS 
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INDEX TO VOLUME 2l 
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The A.C. Network Calculator “ee, gy 
Robert T. Braden, EP ‘57 
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ARTICLES 


The Engineering College Expands . 
Daniel R. Hunter, ChemE ‘58 


The Engineering Industrial Cooperative 


F. Barrett De Gress, ME ‘57 
Frank Walsh, ChemE ‘59 


Aerial Photographic Interpretation 
Ralph W. Kiefer, CE ‘56 


Ag Engineers Use New Building . 
Alan Carlin, EP ‘60 


Automatic Component Assembly System 
Richard Brandenburg, ME ‘58 


Campbell's Bluebird . ; 
Bruce Augustus, ME 59 


The Challenge of Shipbuilding 
W. E. Blewett, Jr., ME ‘19 


The Changing Aspects of 
Soles Engineering 
Roscoe H. Fuller, ME ‘24 


Comet Jet Crashes. <a 
Robert Hendricks, MetE ‘59 
Cornell Aero Lab Research 
Alan S. Rosenthal, EE ‘60 


Designing for Efficient Use and 
Comfortable Operation 
Richard S. Barret, ME ‘48 


The Ducted Fan Engine . 
Professor Israel Katz 


Electric Power Sources... 
Susan G. Moore, EE ‘59 
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Radio Chemical Research at Cornell 
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Alan S. Rosenthal, EE ‘60 
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Daniel R. Hunter, ChemE ‘58 

The Trend to Prefabricoted Housing 
Leonard Pisnoy, CE ‘57 


UNISEL—An Answer to Airline 
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Richard Brandenburg, ME ‘58 
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PHOTOGRAPHY AT WORK—No. 21 in a Kodak series 


To create in steel the flowing lines of today’s cars, calls for metal of particular forming qualities, 


Sleek styling starts with special steel: 


Photography turns chemist—helps produce tt 


Fenders, hoods, roofs and side panels 
call for best quality steel—and the 
watchful eye of photography guards 
specifications and controls that quality. 


Car designers’ dreams come true only if steel forms 
well under the pressure of deep drawing opera 
tions. That takes a parti ularly high quality steel, 


Great Lakes Steel Corpor ition, Detroit, Mich 
unit of National Steel Corporation, makes this Ae Ciread taken Uhaale 


+ 


ctrogram is readied tor reading 
steel for the automobile industry And to make the densitometer — one o e tests that assure qualit 


sure of its high quality they use photography 


kor example during production spectrograms Behind the many photographic products he 


show chemical make up—insure the proper minute coming increasingly valuable todav and those 


quantities of alloying elements, and photomicro- heing planned for tomorrow lie intriguing and 


graphs reveal crystalline structure challenging opportunities at Kodak in research 


Controlling quality is but one of the many ways design and production 

photography works for modern industry. In small If you are interested in these opportunities in 
businesses and large it is aiding product design science and engineering —whether you are a recent 
pe graduate or a qualified returning serviceman, write 
diting office routine. to the Business and Technical Personnel De pt 


simplify ing produc tion, creating sales and « 


Eastman Kodak Company, Rochester 4, N. Y. 

















G-E Development Engineering offers you 
careers with unlimited professional growth 


In G.E.’s new Turbine Product Development Lab in 
Schenectady, Ed Freiburghouse, RPI ’°44, describes 
development engineering to students Bob Parker, Missis 
sippi State °56, and Don Williams, Yale ’55. Ed explains 
the extensive development of new bucket designs for steam 
turbines which lead the way to increased efficiency and 
operating economy. 

Similar product development is being done in G.E.’s 132 
plants in 101 cities and 24 states, offering you opportunity 
for professional development in many engineering channels, 
working with the more than 200,000 products G.E. makes 
for industry, the home, and defense 

The G-E Engineering and Science Programs train you 
in the field of engineering most suited to your interests and 
aptitudes, such as development, design, or the laboratory 
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INFORMATION 


MAIL COUPON FOR CAREER 


MR, W. S. HILL 

ENGINEERING PERSONNEL 
GENERAL ELECTRIC COMPANY 
SCHENECTADY 5, N. Y. 


Please send me your descriptive bulletin, ENS-P-5, on the 


G-E Engineering and Science Program. 


DEGREE 


COLLEGE & YEAR 


ADDRESS 








